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TI- MANUFACTURE OF THIN FILM TRANSISTOR 
BN- m^^^^^^^^e&m^ -JP 10116989 A- 
PD- May 06, 1998 (19980506) 
AU- MIYASAKA MITSUTOSHI 

PA- SEIKO EPSON CORP [000236] (A Japanese Company or Corporation), JP 
(Japan) 

AN- 08-252088 -JP 96252088- 

AD- September 24, 1996 (19960924) 

IC- -6- HOlL-029/786; HOlL-021/336 

CL- 42.2 (ELECTRONICS — Solid State Components); 36.1 (LABOR SAVING 
DEVICES — Industrial Robots) 

KW- R002 (LASERS); R004 (PLASMA); R007 (ULTRASONIC WAVES) ; ROll (LIQUID 
CRYSTALS); R044 (CHEMISTRY -- Photosensitive Resins); R094 
(ELECTRIC POWER — Linear Motors); R095 (ELECTRONIC MATERIALS 
Semiconductor Mixed Crystals); R096 (ELECTRONIC MATERIALS — Glass 
Conductors); R097 (ELECTRONIC MATERIALS ~ Metal Oxide 
Semiconductors, MOS) ; RlOO (ELECTRONIC MATERIALS — Ion 
Implantation) 

AB- PROBLEM TO BE SOLVED: To form clean interface between a semiconductor 
film and a gate insulating film, and also, seek high quality of a 
semiconductor film or high quality of both the semiconductor film and 
the gate insulating film, and materialize the manufacture of a TFT 
high in yield and reliability. 

SOLUTION: In the first stage STID, semiconductor film forming process 
ST12, crystallization process ST13, ad first gate insulating film 
forming process ST16 are performed without exposing a substrate to 
air. In the second stage ST2D, quick heat treatment applied to the 
first gate insulating film and the semiconductor film. In the third 
stage, the first gate insulating film and the semiconductor film are 
patterned. In the fourth stage ST4D, the surface of the first gate 
insulating film contaminated by a resist mask is cleaned by etching 
or the like. In the fifth stage ST5, hydrogenation treatment ST41 is 
applied, and then the second gate insulating film is made on the 
surface of the first gate insulating film. 
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TI- METHOD FOR FORMING POLYCRYSTAL SILICON AND FORMATION DEVICE 
PN- 09-148246 -J P 9148246 A- 
PD- June 06, 1997 (19970606) 

AU- TOGAWA ATSUSHI; ISHIKAWA MICHIO; ITO KAZUYUKI; HASHIMOTO YUKINORI; 

YONEZAKI TAKESHI; NAKAMURA KYUZO; TANI NORIAKI 
PA- ULVAC JAPAN LTD [352286] (A Japanese Company or Corporation), JP 

(Japan) 

AN- 07-303038 -JP 95303038- 
AD- November 21, 1995 (19951121) 

IC- -6- HOlL-021/20; G02F-001/136; HOlL-021/268; HOlL-021/316; HOlL-021/68; 

HOlL-029/786; HOlL-021/336 
CL- 42.2 (ELECTRONICS -- Solid State Components); 29.2 (PRECISION 

INSTRUMENTS — Optical Equipment) 
KW- R002 (LASERS); R004 (PLASMA); ROll (LIQUID CRYSTALS); R096 

(ELECTRONIC MATERIALS -- Glass Conductors) 
AB- PROBLEM TO BE SOLVED: To provide a device capable of forming 

efficiently a polycrystal silicon thin film transistor with great 

mobility and a formation method. 



SOLUTION: After amorphous silicon is formed in a substrate in a 
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mi^mhizm-y-hmmm^m^r^m-i:mii. 
^m-xmrnTmizm^m-y- hmmmRz^mm^'^ 
i^m^z^Mm^m-rm-xmt. 
mm-xmmTm^zmmm-y- hmmmRuwiB^^m 
i^m^/^^-->^-r^m^xmt. lo 
^m^xmmTm:\zmBEm^^z:^mi[:mm^mL. l;^^ 
^^fCHuiem-y- hmBmmmizm~y- h^mm^ 
m^-r^mmxmt^(>t^< t h^tsm^^mt-r^m 

[m^m2] m^mi^zmi^x. ntin^m-xm-xrno 
m^Bit \ti^~--*f~'mmiz^^f^^sitxm^m^^mt-r 

:^^(Dmm:^f^. 20 
[m^m4] m7^m2x\t3{z^\.^x. mm^-xm 

xnof^^Bit^TKm^mnmm.Txnom^^mt't^ 

mm h y>i^x^<Dmmyjm. 
imj^ms] n^Ji 2 x(i 3 tc^^i^T. mmm-xm 

xno^^mit^r ))^:^>:^7.^mm7tiim^mm.Txnz) 

[m^mi] mMm\T3^s<r>\^^'rtif)^(om\zik\^^ 30 
mmmzixn^mm^^nm%Txnom^^mt 

imi^m 8 ] mi^m 1 ^ <Dwmi)^(Dm\zW:^^ 
X. mumzix.n^7^mm.^mm\t^nmm,Txnom 

[mj^m9] 9ym.tmmLrzikmxm^±{z^mi^m 
^^f^LrzmizmmmwL^9\-mizmn^'^^mu<$m 
it^mmm,^xmm^m^m<Dm^^^t^m^. ^^^^it 
^i=r r:> rzmiizmB^m^^ n^^zmti^ ^ ^m/s. < mnim 
^^zyi^mitmm^mL. m7f<imitmm^mLrzW:izmBZ 40 
M^^nm.^zmn^i±^mu<mm^mi^m±izm--y 
- hmmm^mf^-r^m-xmt. 
^m-xmmTm\zntis^m~y- hmmmRifnum^m 
i^m^z^Mm^m-rm-xmt. 
^m-xm^^TmizmB^^~y- hfi&mmRtsmm^m 

B^mE.xmmTm^zmB^m^izAmitmm^mL. l/)^ 
^m\zwiB^m-y- h^Bm^m^zm-y- hmmm^ 



o^^Bit^tu-^-mmiz^^f^^sitx^^m^^mt 

[^^^1 1} m^m9 {zi^i^x. wim^-xmxn 
o ^¥Bit\^mmm^mitx^ ^m^^m ^mm h 5 > 

im^m 1 2 ] mi^^M 1 0 3t(i 1 1 izi^i^^x. mmm 
~xmxno^^Bit^yi^m^^nmm.Txnom^^m 

imi^m 1 3 ] m^m 1 0 1 nzmi-^x. mn^m 
~xmxno^^Bit^r)\^^>isx^^m^^nmm.T 

[if5^:^i 4] mikm9 7bm\ 3<D\.^'rtif)^(Dm^zik 
^^x. mmmxxm^A^m^mnmn^Txrfom^f^m 

^^T. m$Em~j:m^mm'^^nm^rxrrom^^m 

[m^^^i 6] m^m9 7b^ 1 3 <Di^-rti/}^cDmiz^ 
^^x. w!mmzzxm^7\^m%^^m<t^mmn.Txrf^ 

im^mi 7] ^ntm^Lrzikmxmmx^z^m^ 
m^m^Lrzm\zm$Emm^^m.\zmri'^^^mu<4^ 
miti^mmn^xm$^^mi^m<D^^^it^n\^^. mm^a 

^ fT o Ac ^ { c tu f e S ^ ^ ^ m ( c ^ n ^ -tt ^ ^ ^j: < trf 12 

^mz7^mit^wtmit%.mt^m\.. ^^y^mit^mt 
^m\t^mt.^mLrzmzmumwL^9vmzmt\^^i:^ 
mt^<mm^mwmx\zm~-y- hmmm^m^t^m 
~xnt. 

mm-xmnTmzmum-'f- hmmmRzsmm^m 
^m\zm^m^m-^m^xm^. 

^ ^ / ^ - - > ^ f ^ ^ H X g ch , 

m'm^xnmTmzmmmmz^mit^m^mi.. hi)^ 
^mzmt^m-f- hmmm(D^mx\zmxy- vmm 
m^m^-^^mmxnt^'pu< t h^t^m^^mt-r 

[li^Jiis) m^mi 7 \zi^\.^x. mt^m-xmx 

[ii^^i9] m^mi 7 {z'^ux. mtzm~xnx 

[if3^ii2o] 1 8 1 9 (c:^i.^T, mn^m 

-xmxno^^ait'^yiam^^mm^Tx'ffom^^m 

[ii^^2i] 1 8 xti 1 9 (cjJ^i^t, mw,m 

xnom^^^h-t ^mm v- ^ > 7. ^ (Dmm:^m. 
[m^m 22] m-^mx 7 T3m2 1 (Di^-rn^coJitc 



3 

imj^m2 4 ] m^m 1 7 7!;M2 1 <D\.^'rtif)^<Dm^z 

it^rf tzm^zmmmm^ 9ym.izmti ^ it ^mu < mm 
^mi^m±\zm-^'- hff^mm^m^r^m-xmt. 
mm-ummTm^zmmm-y- hmmmRzsmm^m 
i^m\zmt^m^m'rm=.xmt. 
mrnxxmrnrm^zmmm-Y- hmmmRv^mm^m 

mmE^xm^Tmizmm-y- hmmm<D^m^mf^i[: 

mmmxmmYmizm.'^izmmm^iZTi^mitmm^m 

L^^^^^\zmmm-y~- hmmmcD^mxiz^-y 
- hmBJ^^^m-r^m^xmt^^^tjiK t t>^tf¥^ 

im7^m2 6] m^m2 5 \zi^i.^x. mn^mmxm\t 

[ii^ii2 7] fi^ii2 5XH2 6 fci^tiT, mum 
-xmxn^^^nit\±u-^-mm\zik%m^Bitx^^ 

[mi^m29] mi^m 2 7 x\t 2 s^zm^^x. mt^m 
-xmxnom^Bit^A<im^^mmm.Txnom^wwi 

im^mso] ii^JS2 7 xti 2 8 (c^o^T. mmm 

im^m 3 1 ] m^m 2 sjbms 0 <D\.^'mi^^(Dmiz 
m^^x. mBm~xm^Am^^mmnTX'nom^^ 

im^m 3 2 ] m^m 2 sjb^z 0 <D\.^-rni)^(Dm\z 
s^v^T. mumxxm^mm^m^m%Txno^^^ 

im^m 3 3 ] i^^^ 2 5 7!;^ 3 0 <Di^-rtif)'^<Dmiz 
js^i^T, mmmxxm^Ti^m^^mmitiinmMTX'rf 

im^m 3 4 ] if iTbmz 3(D\.^-rti/)^(Dmizm 
^^x. mmm2y-hmmimm^u^<D±xu^3 5 0 
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im^m^ 5] 9y^tmmbrzmmx^^±{z^mi^ 
m^j^^Lfzm^zmmm^^nn.\zmti^ii:^mf3.<n 

it^n rzm\zmmmw.^9vm.izmtii^ it ^m/3i_< 
^m^mx^zm~y- h^Bm^m^f^m-xmt. 
mm-xmt^Tmizmtim-'r- h^BmRzj^mm^m 

^m~xmmTm^zmimm^^mitiinmm,Txm^m 
10 ^fri^. mB^^mi^mmm\zm-y- hmmmtLX(D 
mi\:m^m^-t^mE,xmt^6^rji< t h^tsm^^m 

im^mse] m^m3 s ^z^i^x . mtzm-xmx' 
no^^mit uu-if~mM\z^^m¥B^tx^^m^i^m 

[if^:^3 7] m^ms s^zmi'^x. mn^m-xmx 
no^^Bitummf^^Bitx^^m^^m^-r^mm h ^ 

[if^^3 8] if*Ji3 6 Xti 3 7 tC^r^l^T, mflB^ 

20 -xnxnv^¥Bit^yi^m^^nmn.xxnom^^m 
t-r^m^h ^ y V :^ ^ (DmM^}^. 

[if^^3 9] if 3 6 3 7 fcs^i^T. mt^m 
-xnxn^^^Bit^r )Vziyii7.^^m7t'\^mmm,T 
xn om^^m^-^ ^mm h ^ >yx3^(D^j^^^„ 

[if5^:^4 0] 9^%tmm\.rz^mxm^±.\z^mw- 
m^m^htzm\zmmmwL^^mzmin-^ii:^mt^<n 
mi\:^mm%^xmu^m^^m<D^^Bit^rr\^^.'m^¥B 
it^n':>rzm\zmmm^^9v%\zmiti^ii:^mti<mm 
^mwmx\zm-f- h^mm^m^r^m-xnt. 
30 m^m-xm^T^mzmt^m-f- hmmmiBLismm^m 
w-m^zm^w^m-tm-xmii. 
m'm^xmnY'mzmmm-f- vmmm^xsmu^m 

n ^ - =zy {ft ^m^x^ t . 
^m^xnmi'mzmum^^mit'i^m-mn.Txm^w 
^ffi^. mm^m^m:^m\zm~f~-hi^mmh\.x(D 

t-t^nm: h^yi^x^<Dmm:^m. 

im^m^i] if^Ji4 0 (c;^o^T, mmf^-xmx 
^iJo^^Bit \tu-'^f-m^^z^^^^Bitx^^m^^m 
40 tt^mm h^yi^x^(Dmm:^f^. 

[^^^4 2] m7j^m4 0 {zw:^^x. mmm-xmx 
n-o^^Bit\^mmmFBitx^^m^^mfr^mm h ^ 
yi^x^<Dmm:^mo 

[11^114 3] if^^4 1 XIS4 2 (c^^t^T, mmm 
-xmxrfo^^^Bit^yicm^^mmm.Txnom^^m 

Cif3^^4 4] ^2^^4 1 x(i4 2 tcif^i^T, mmm 
-xmxrfo^^ait^y jizfyij x-^mmTc^mmnT 
xnom^^mt-r^mm h z^y^^T.^cDmrnysm. 
50 Cif5}c^4 5] m^m^ ojbm^ 4<D\^^trif)^(Dm\z 



[mj^^4 7 ] mj^m4 o 7bm4 4<Di^-rnf}^(Dm\z 

it^ff rzm:izmmmi^^9y^\zmn^ it ^mr^ < mm 
m^^zyKmitmmRz^mitmmcD o t> (D(};^u < tt>~yj 
(Dmm^mv. mmm^mLtim\zmm^^^9ym.\zm 
ti^it^mu<mB^^mi^m±^zm~y- hmmm^m 

^^-xmrnrm^zmmm-y- hmmmRxsntiB^^m 

mm^-jcmmTm^zmmm-y- hmmm<D^m±izm 

^ ^ fi£ b Ac ^ t C ifj IB S ^ n ^ t C M n ^ -d: ^ * /cC < ^ ^ 

{\L^\^':>tz.mzm%^mm.^^%\zmn^^^^f^<m%^ 
mmzi^m\\L%.w^xsm\L%.m(j:io'^<j^'>t^< ^h-yj 
(omm^mL. ^mm^mLrzm^zmmm^^^m.^zm 
ti^it^mu<win^^mi^m±\zm-'y- hmmm^m 

mm-ummTm^zmmm-y- hmmmRz^m^^m 

^m^xmmTm\zmmm-y- hmmm<D^m^m^ 

mmE^xmrnTmizmmm-y- hmmm<Dmm\zmzi 

{m^ms4] m^ms s^z^i^^x. wimm^xmit 
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m^mss] ^^Ji 5 3 XII 5 4 tcj^i^T. ntsmm 
-'xmxnom¥Bit\tu--^''mm^z^^^FBitxm^ 

im^mbQ] m^mb sx\t5 4\z:^\^^x. mt^m 

mm h ^yvx^a^m^':^m. 

-'xmxno^^¥B\t^y^m^m^mm.yxno^^^m 
10 t-^^mm V ^ >>^x^(Dmm^mo 

-xmxn o ^^sit^T zi > :^^^m^itmmm,T 
xnom^'^mt-t^mmh ^ > vx^'o^ii;^^, 

[ 0 0 0 1 ] 

(UTTF T t^z>. ) (Dmm^t^izm-r^^x^^. 
M(cpb< \t^^BM\tmm h ^ > :^ ^ ^ m^-r ^ 
m(Dmmit^m\zm~r ^!^x^ ^ . 

20 [ 0 0 0 2 ] 

Lxmi^'^ti^mmh ^ >i^:^9 (tft) tLrti, 
^)\^mm.<D^mm^zy- hmBmRi^y- hmm^)^ 

mmf^mm<DT F T<Dmmyjmx\tm2 s (a) 
\z^-rmizmw.i 0 A^mmvrz^. m2s (b) ic^ 
-r^fcs^ 1 0 Ac^^sfcTfts^^^ 1 1 A^m^L. 
m^^xm^i 0 A<D±m^zMii<Dr^}i^y T xi^o zi> 
mf}^i^f£^^mi^mi 2 A^m^-t^. '^^zm2 5 
30 (c) \z^-tm^zu-'^-7 zi-)v\z^'ox^mwmi 
2 A^f^^nit-r^. :k^zm26 (A) ^zm-rm^zm^o) 

VX^/1^->(DU>^X h VX^' 2 2 A^f^firKb, ¥^ 
1 2 A^:7;^- h U y t^^^^ffli^T/l^-::! 
>^-r^o ^11^2 6 (B) IC^-r^lCC VD^lCfeO 

^^^j^ 1 2 A(^^®(ci/ u n >mitm/}^^r^^y- h 
mmmi 3 A^m^-r^o ^(cigi2 6 (o ic^-r^ic 

1 0 AO^MIC^ >3^>iP^^^(7)^mj^ 2 1 A^X 

/^y^mm^z^omf^Lfcm. m2 6 (d) ic^-r^ic 

7;f h 'J y >'^'fi^^l5€ffll>T3^^^2 1 A^/X^- 

40 ->yL, y-hmmi s A^m^-r^. -Aizy-hm 
mi 5 A^-TT.^ tLx^mi^mi 2 A\z^m.^^ ^> 
^mx-f^. ^<D^^. ^m^mi 2 A\z\ty-hm.m. 

1 5 AlC^LTSem^&^lcy-X • K K 1 6 

17A^j5S^o;^(:IC^26 (E) \z^'tm 
tc->'j n >^fL^7i^6Aj:^^PBll&^^ 1 8 Ai&f^fiK 
L^^^fcnV^^^H^^-Jl/igA^r^rhLXy-X- H 

K 1 6 A\zmm.\km-r^ y-x • k u-r >ms 

20A^J^BK-r^o :i(DillC LTS^ 1 0 A<Z)^©lCT 



7 

[ 0 0 0 3] 

2 A<D^mf)^:^xmt<DK€-iz^':>rmit^tirzo . u 
x^no. z.a^mz\.xm\L'^^^^^v^fz^m^^m\ 
ji/M^i 1 A/f-v^m^mx z A(D^m^mii^m< . 

T F T 3 0 A<D;t>^»f!^g§MmJE€li:^^;tmM6*l^# 

^¥^\\i<nm\zm^ \ 0 A>&;^^4'tcei^;t?tcg@ LT 
0 AC0^ffi(ce,^^{b^:^^f^fi£^nTtt^^ 

^¥B{\Ln\zm.mm.^i)'^^m^m\ ^ A^\z'^^'^^ 

tl. 1 0 AOm^e^^7:>?:;^#< (f^-C^V^/b 

0. T F T 3 0 AO^>m5fE*^14#<h^ofc^m6^^14 

[0 0 0 4 ] mm^f^m^.'^mmt^^^^i^i.x. 

7 - 9 9 3 2 1 ^i^^^td^^^nr^^- 

^^x^2%mmh\^xWi^.'^nxm^^mx\x. ^21 

(A) tc^-r^tcS^ 1 0 B ^ipHbT^c^, ^(^SiDlC 
U > H-y(O^^^M^?^fi^-r^o ^n^gl2 7 (B) 

^ciK■r^i^c/^^-->:i/b, s^j^co^^^^ 2 5 b ^ff^ 
fife-r^o 1 0 B F T®!ii^gfc Anr, m 

2 7 (C) tC^-r^fCC VD^fCfe0^^t|5X'rt;L'>' 
r Xi- U =3 >;)^^/j:^^^^jgi 1 2 B ^J^^T-S. '^\z 
m21 (D) {C^-r^(cK^t|^-C^1S 1 0 B U-tf- 

53^^^l^T¥^^^ 1 2 B 'J >;5^ K-7^$n, V-X 
• K U-r >^it 1 6 B;ir^f^Br£$n^. ^(1^2 7 (E) 
(C^-r^lCft^4>-eS^ 1 0 B C V D^Cidfe D U 3 
VS^fb^T^^^/'ct^y- h^a^ 1 3 B ^J^fiKL, 
^ICSIS 1 0 B F T^iti^®;)^ ^IfO tbfo 
^^^^^ 1 2 BtO^StiiSfcy- hlfe^J^ 1 3 BTS^ 

t\xm^. 

[ 0 0 0 5] ^Mxnm2 7 (f) tc^t-^tcy- 

1 3 "^IkXS^MWm 1 2 B H g i/^:7-< fe^^f? 

>y Lfc^, 02 8 (A) (C^-r^lcn 
>37^h;}^-;H9B ^J^fiJ^t*^, ^ LT-ie(0^®:fe^ 
tC7;i/5 -r>A^C0^mJ^2 1 B^J^^Ly^cl^, ^2 8 
(B) tC^'r^(C^Z^7;f h 'J y tjfe^^fCteoT 
>'^^-->:i>'L., y- 1 5 B^J^fi^t-^. ^tC0 

2 8 (C) (C^-r^fC^Tp^^^l^ 1 8 B ^J^fifeLAc^, 
028 (D) (r^-rmtC3>3^^ h^-;i.2 6 B^J^fiK 

\^f)^^mz^(Dm.m'^mzT )\^^-^ i^m(Dmm. 
m^m^x^fz'^. m2z (e) tc^-r^(c^^^^:7;t 

K K >m^2 0 B^f^g^f 
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[ 0 0 0 6] \^i)^\^t^i^c^z.(D^mx\tm2 1 (F) tc 
^-r^tc4^^^J^ 1 2 B<hy- hlfe^Ml 3 B^f^^tc 
>'^^-^>i/LAcSST#^» ^COi^m, 02 8 (A) 

^02 8 (B) ic^t-^tc^xgr-Ste 1 0 B(^^®^ 

^^fCJ^fr£L/;t^^l^2 1 B — - >^LTy— 

^15 B ^J^^rj^f ^B^, — >^^^icy-x • K U 

1 6 Bco<i]ffigpic^^^2 1 -Qtm^^^^t. 
fife^o cn(cfeoy-x- K u-f vr^i^y-;^ - y- K 
)^\^^ y ' ¥-vf^(Dm.^-hm^-t^mz^^. ^ 

10 tCtl(^i;gfel 0B±(Ote(OTFTi:v3— hLTttIi 

o L^o^m^.i)^^^. W^'^%(DW^:^mx\t.i: Y 1: 

CO 0 0 7 ] i^t) CC7)tie5t^J$^^T(J, 02 7 (D) (C ^ 
■rXg(Cif^liT^^^^2 5 B±tC?^^f£$n;^c V 'J 3> 

mitm^pui^T. hm\zik^f^mmi)^u-'^-m^m\z^ 

titL. :ty'j~-^mm^m:k^-&rzo . ^m^je^^ 

20 wi<Dmw.i 0 B<D^m\t'j~x ' \^ >m^m<Dy :t 

m^\tm^Bit<Dm^z^^ :^)imm I 7 BizuAb. 

m.{:i^mmm/}^^<D^m^z^r)mm^n^ t^\z. :ty 
y — X • H K >mi^(Dmm (f> u n ymit^) 

[ 0 0 0 8 ] m^z c<D^^m^mx\tc V D m^z^ 0 
vfzy-h^mmi 3B^^<Dmm\^^xm^^. y-h 
30 mmm(Dmmf)m^<xy- h - v-7.m(DmmEEf)m\^'^ 

nt^f)^'Drzo. mm^z^^o^pmm^fjmi^t^vmm 
j^^^^^. mxxcvDm\z^Kim^vrz^mi^mi 2 

B{ZMLX. 02 7 (D) (C^-r^tC U--tf-T - 

^rrofz^fxm^^. ^mi$^m^\z±^ti:A huxf}m 
mv. ^(Df^mh^>z^x^^i±f)mTLxm^t<Dm 

[ 0 0 0 9 ] j^±<Dmmj^jzm^x. :^^m<Dmm\tm 

40 -'mo)xn^mm^±n.{zm-irmr<^<^y^^. K-D^mi^ 
^^scouvx hiz^^f^m^^±r^miz^'Dxmm 
u^mi^myy- hmmm^m^m^r^t^^z. 

o)mm:^m^m^r^m^z^^. 

[0 0 10] 

imm^mik-r^rzis^o)^^] r f t (Dmmyjm^z\t§c 
^rB^&.±izmom^±i^/)mm^zm'r^xmmmumf)^ 

50 m'Dxmm^i¥i)^mm^zm-r ^xmrnMum/)^ 8 0 ox: 



9 

la^gyD-tXTIiy- hlfe^MHC VD^^P VD 

^"p^umitm (HTo^) m^z^^m 
^zft^cx? 0 ox:mmf)^^ i 2 0 ox:mm<oum-c^^ 

mmtm? Rz^^s mm\tiSiUzf a ±7. t^^^^ a -t 7. 
(Dmm\zm^^^WiT^^/)^. m^r3i^^mi^myy- hm 

Ti&uz^uizx^zmr^. t^^moymsmmtmemm 

[0011] [^1 mm] ^mm<Dm 1 mm^zm^ T F 
T<DmmyjmT\t. 9y^tmmLrz^mxm^±iz^m 
i^m^m^Lrzm^zmmm^^5^m.\zmti^ii:^m^< 

^Bit^'if rzm\zmmmm^ 9[^m.izmti^ ^mt^ < m 
B^^mi^m±^zm-y-hmmm^m^r^m-xm 

mm-nm^Tmizmmm-y- h^mmRxj^mm 
^m^m\z^Mm^mr^-j:mt. m^-ummrm 

^t^m^umt. m^^xmmjmizmmm^izAm 
itmm^mL. i.f)^^m^zmmm-'y'- hmmm(D^m 

[0 0 12] ^^BMr\tm-j:n\zi^i^x. ^mi^m^ 

m.izm^tifjii^(Dx. m^mi\:Lrz^mi^m(D^miz\^^ 
^'^mt(DK^.\zi^i^f^nrz^mmitm(Dm^^^rji\.^. 
m^^z^mi^m^/^^-^y^-r^m^zm-y- hmm 
m^B^Lxm<<Dx. ui^x h-^T.^itm—y- hm 
Bm(D^m^zm^^n. ^mi^m<Dmmiz\tm^^nr^ 

u-jx hm(D^^t7i<^mit!^^(Dm(Dmm\z^^m^f}^± 
<m<. m^xm^x^^uMo s^m^m^mtf^ 

mn.^^i±/)^\^±'t^(Dx^^. 
[0 0 13] m^umxitm-y- hmmmRzf^^ait 
^tlrz^^mwm^z^Mm^m'to c<DBMm^n omioy 
^mi^mxit^^mi^mi'^^iEm<D^^.^^f)^p,mf)^ tcr 
tixmrzo. m^mit\z^omfif)^^<m^Lxm^. m 
^fji^^^hurti^m^fiBti\tm~xm<Dn^MmxmiE^ 
n^, m-^m-nrnxn-orzu-^-mM^mmm^m 
it. ^^^^Mmm<DmFBit<Dmiz±crz^mi^m<D^^ 
^-ti ixhux) ^m-xm^zxm^-r^tm^^zm^z 

-^xm^mi^tm^BlAta^m^zmf)^ ^z^^^^4%m^B^^ 

y>^^j >^ ' 7n>]if)iMm^^tixm^^. n> 
v':^^\zm^^mi^^^\^xmu^^. tti^m^f-"^ 50 
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'^^'-)vo^n^^i^nx<DWLU.mmi)^±^\zm.'PLxm%^ 
\z^nf^wmf)mwL-^n^oxm^, jLWhm^B\tnm 

^■tt^o ^(^mzm~xno^m^mz^0 7.hV7.mwL 

ii^. 4^'^iz0:mu^m^m/)m^ti^(Dx^^. 
[0 0 14] iB^xm-xmxno^Mm^z^om-y 

fzi&mmx^^^^m-y- hmmm\tmxxm<DmM 

t (Dm^ikm^^^x^wif^!^ t-r ^ . 
m2 9 iz^-t m^zc y om'ppvD f^m<Di&^xm^^ 
nrzmitmizmn^iy u zi y^^^mtmrnm^Fto^mo) 
^<x^^^f^it^m^\^^-j:mo)§k^m^z^'DX^ 
<x^^f^it^m^iz^m^n^(Dx:n^o xmrnmrn 

)v\zi^-r^h^y:fm^^^mt^. mms.m-y-h 

20 T F r<Dmmm^\zmn^'^iti)m^m. t 

FT(Dmm^i)^m\.<\^x-t^. x^^^j^cdkuo 

TFT(D'^iti)^ti.\,^(OX. ^}Vi\:f)^n\mxm 

[0 0 15] :zcxnom^mt.Lx\t^^x(r>m^m 
Tfe^i^Tii^ ^.miimMm (rta) Lrn\t^\z^^ 
^^x(Dm%,mt.A 0 or-- 6 0 0 r^^oM^ 
T- 1 nmnmi)^^ 1 ommmm.(Dmm^m'p'^(o\zn 
0 RTATfi? 0 ot:e^^b 1 0 0 or^^cor^^ 
tcT 0 . 1 fpm^i)^^ 1 ^mm^m(Dmmxm^m^m 

ii5^<hfi£a^. ±.tZmMm(09)}3k\t^\Z\^AL'^^, X7 

)i~-^yh (m^-^\zM-r^mmmm) hmts^x^tff 
[0 0 16] RT Ax\tytx^)v^~^mr^mi^mf)^ 
^Bmy}^T m ^zi^Lm-r ^ ^mi^mt)^ ^ (DB.^ ^ifx urn 

m-^mts:^^. vf)^^\z:^m^mxitmzixm(Dmmm^ 
^m^m^y- \-f^Bm<D/t^-zi>^miznof)m. 
mmiznr^mmm^mm±i^^zmoi^~^zm^Lm^ 

[0017] mmxmxitm-y- i-mmm^zyi^mitm 
m^m^. Lf}^^m\zm~y- h^mm^m0^-t^. ^ 
mi^m^m-<f- hmBm\tm~xm(DmMmxmm^ 
tifz^^zmm^^Mos ^m^z\^^'r^yi<im^WithLx 
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m eg X s CO ^ f k ^ Jlt c fife o T <^ m ^ n -5 CO W -5 o 
mhm-y- h mmmRz^^mi^m^^ ^ - - > ^ vrc 

COT. f-hn^t^m^mm'^^j-7.m^t\^u^y 
[0 0 18] ^^m\z^\.^xm-iim'cno^^Bit\tm 

ttf^Li^o ^mi^m<Dm^Bit\z^Lx\t. nomhrji< 

i-r^o ^m^mi^m(D^^/}mnx^:i>^m'^i^Mm 
"f-Mitit^^iz^^^izm^x^^. vtr^xmmum^zm 

mi^m^zm-r^t. cti^(D!^m\t?Fm.<^tiyX^^mi^ 

^m. T)i^zf>m(D^m^m.i^^iZ7\^m^^^'r^w^m 
m,Tx^¥Bit^^f^ it^^^z^^^um^FMitTi^miz 

[0 0 19] u--*f~m^miz^^mm^^B<t^nom 

> (s iH, ) m(Dm7tiim,^^^tsikmf}m^Li^. 
^M^^Bitxit^mi^m'f'it^B^zmmLrz ^i^ti 

M\ty )i^::i>rji^(DitmmfM'¥'m(D±^i^i^m^xmm 
^^Bit^i^^ tm^hm\z±di>'^n^o cn\tmi^mf}^± 
^^^^m-f)mmLxm^^m^mmm^w^ ^-Dif^'i^ 
m^^'Dxm^f)^'E>x^^. mizy)),:J>^{z^^^n 

n^m^itLxmm^<D^^Bitm^hrzib-r. 
[ 0 0 2 0 ] ^mmxitmmm-xm^TKm^^^mn. 

xnvm/)m^L^K yf<imij xmmn.^x<Djmn^Mm^ 

ih^^. mm^7.nmm.^xmmm^m'ti:{im-y- h 
mmm\z^^ti:s>^^^<Diyo zi ymT-m^mmt^-B 

^nm^Txn^Mm^mt mm^x<D^MmtmB 
i>zmitm<Dmit^^^&^ (sio. (Ox(OM^2(cja 

-^tt^) <i:l^0§{C, S i - O - S i (Ofb^i^^(Oe^#^ 

^Bm^<Dh^ y^m^<Di&i^^^om3^mizrf\.^. m 
-y- hmBm<DM^mumizB:tfff£mt^^. 
[0 0 2 1 ] imzmm] ^^mo)m2mmjzm^T f 
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T<Dmm:^f^(Dm-xm^zt^i^xmmi^m<Dm^B{t^n 
r^fcm. m~y- h^mm^m^r^wiiz^mi^m^zn 
LXTKmitmm^nomiz^m^m-r^. m^^^^mo) 
m2mm^zm^T FT(omm:^mx\t. 9\^m.tmmi.rz 
^mxmm±^z^^mi^m^m^Lrzm\zmB^mm^9ym. 
^zmn^ii:^mf3:<$%mitmnm^^xmm^m^m<D 

mti^-tt^mtsiKwimmm^zAmiti^m^mL. ^^k^ 
iti&m^mLrz'^^zmBEmm^9v^{zmn^ii:^mu< 
10 ntim^mi^m±\zm-'y- hmmm^m^-r^m-xm 
^^-nmmj^ikizmmm-y- hmmmRzj^mtE 
^mi^m^zmmm^mrm-iimt. mm^xmrnrm 

y-r^m^jimt. mm^xm^jmizmn^mmizyf^m 
it^sim^mi.. Lf)^^m^zm^m~y-h^Bm<D^m 

[ 0 0 2 2 ] c<Dm^zm¥B<tmm\z7iimit^m^nv t 
^mi^mcD^t^^iz^i^ti.mm'pm^^TKmxm^itL 
20 ^^it~r^m-f)^i^^^o ^m^mx\t^^^it<Dm^zm^ 
^:km.^zm'rmf<i.<7Kmitiiikm^no(Dx. ^mi^m<D 
^m\zj^mmi[:my)m^^tixi^fs.i^^. w-DXT^mitm 
m^nz)mz\t^mmitm(Dmm^^nr. j^-ic^k^ 

^z^mrB^^zhRz^mmr^^f)^m^^ti:h<D\tmB^^X7i<i 
m<D^mf)^m\^^f)mxm^. L^^^^z^m^mxit^m 
i^m^\M.t^7KmitH!,^^<Dx. ^(DMrn^mh^m^B: 
(omm^^^^B^tm^zfiBcx 1 oi^m^f)^'^ 5 ^mm^t 
mm^ti^(Dxm^. c V LxmMmm(D7i^mit^m\z 

F T(D^ymm^:tymmmt^'Drzmn.m'^i^ 
f)^\^xr^(Dx^^. 

[ 0 0 2 3] ^^mxhm-xmxno^¥Bit\^mpii>t 
u-^~m^m^z^^mmf^¥Bit^^.mmmMmt^':> 
fcSffi-eco^^sfbTW^o mmr^^^Bitmm^Ti^m^^ 
^mn.r^y)izf>ij7.^^m7tii^mm.Txnom^^ 
ttf^Li^<Dit9cizmmLrzmox^^o 

[ 0 0 2 4 ] :^^mxhmBE,mxxm^A^m^m^m^ 

10 xffomf)m^L^^o ^(D.^jzmLxh^izmmLrzm 

OX^^o 

[ 0 0 2 5 ] imsmm] ^^m<Dm3mmjzm^T f 

T(0^ia:^^Tli, ±B^(D:^^m<Dm2mmJZ%^T F 

T(Dmm:^r^<Dm~xm^zmi^x7KmitmmiztmKxm 
mit^m^nom^z^mti^-t^. m^^^m<Dm3m 
mjzm^T F r<Dmm:^mxit. n^trnmLfz^mx 
^^±^z^^m^m^m^LrzmizmB^m^^9yn,^zmti 
^'^^mr^<4miti^nmm,^xm^^mi^m<D^^sit 
^frt.^. mm^Bit^n-^rzm\zm^mm^9vm.iz^ti^ 
0 -tt^mtjiK m}^Eimm,iZ7i<imitmmtmitmmt^ z(om 
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m^jm^zmmm-y- hmmimRum^^mi^mizm 
^m^m-rm-jimt. mm-xmmjm^zmmm-y 

mt. ^m^xmmTm^zmMim^\z7iimi\:9!im^m 
Lf}^^mizmmm~y- hmmm<Dmm±izmxy 

[ 0 0 2 6 ] ^^Bit^mi^m^(D:^M^^M\t7f^mx'm 
m-citmmiz^o^^it^ti. it^x u v^^^-^u k 

\t^m^^m\Z 2 0^>^^h n-A^^^ <c) 3 0 0 :t 

>yx h a - Amm<Dm < xM ^aWfjimitm^^^ ^ \zm 

It. ^mitTkm (H: o, ) -x^x-rmm. j^mity^m 
^w^^y^xvHsit, :tv> (03 ) m^rnxnt^ti 

[ 0 0 2 7 ] ^^mxhm-xmxrf^^^Bit\^m^\t 
i^"^-mm^\z^^mmm^Bit'^M.mmmmmt^'D 

Li^<D\t9cizmmi.rzm 0 xm^. 
[ 0 0 2 8 ] ^^mxhnHmmxxm^Ti^m^mnmm. 

xn'Dmf}^^^L\^K ccDj^jzmLxh^t^zmmvfzm 
0 xm^o 

[ 0 0 2 9 ] [m4mm'i ^^m<Dm4mmjzm^T f 
T(Dmmyjmx\t. ^mi^m^/^9~-->^Lrzmizm 
t^AcUi^-x h'7 7.^\z^':>xmm^nrzm-y- hmm 
m^m^m^itr^miz^m^m-r^. mt>^^m(Dm 
4mmiz^.^r F Ta)mmjjmx\t. 9\-n.tmmLrzik 
mxmm±iz^m^m^m0^Lrzm\zmB^m^^^^iz 
mn^ it ^mu < 4^mit^nmn,^xmm^mi^m<D^ 
^Bit^ni^^. m^^B^t^n-Drzm^zmmm^^^vm.izm 
ri^ii:^mr3:<mm^mi^m±\zm-f-hmmm^m 
^T^m-xmt. s^m-xmrnrm^zmmm-y- h 
mBmRumB&^mi^mizmmm^m-rmxxmt. m 
rnxxmrnTrnzm^m-y- h^mm^xsmm^mw^ 
m^/^^'-->^t^m^xmii. mm^xmrnrmiz 
^m-y- hmmm(Dmm^mf^itr^mmxmt. ^ 
mmxmmTm^zmt>\zmmmt^\z7f<imitmm^mi.. 
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Lf)^^mizmm^-y- hii&Bm<Dmm±\zm-y- h 
i^mm^m^-t^m^xmt^ii^^uK t h^tsm^^m 

[ 0 0 3 0 ] c(Dm\zm^'r^L^mwmtm-'Y'- h 

mxy- h^^^mm^m^•t^w^\zm^it-r^(ox. y- 
hmmmoy^mf)m^\^miz±ib^ti^. cmz^oy- 

10 &f)^ay hm^mcx^^titr. w\zh^>>^x^<D 
^mm<Dmmmm\znLx^^^^itf)^n^^ <:f3:o . h 

^zy~ hmmm(Dm^itf}^'^mh^^. *^^co^ij^ 
mo:)m~xm(omx\t:^mkmiz^ 0 t ftcdm^^^ 
)i'it/)^'^mx^^m^mmLrz. z.tity- hmmmoy 

-'J >^w]^tf Tm^\zmmihm^m^z^^. 
m\zLDDmm^mm-r^t^^'^)iM::/)^o. 5 umm 
20 mf)^^iumm^. y- hmmmf)^ 1 0 0 :t>yyi. ha 

-Amm^'^'b 3 0 0:t>'X7. hP-A^^COtf-y^^D 
>T F TT^^H^^n^o 

[ 0 0 3 1 ] ^^mx^tmm^mxm\zi^\.^xm-y- 

mm^m^y yityf^mm (hf) ^-^tsTi^mmmcDOx. 
y h • xy^y^mm^^Am. chf, . nf, , sf 

s ^(DX'yX-^^mi^^XXy^-^^'r^h'y^'JLy^ 
[ 0 0 3 2 ] C<Dm^zm^-r^tUi^7.h^7.^^Z^r> 

30 xf^^^ntzm-y- hmBm<Dmimm<D^^m^L. 
m-Dfzm^um-y- hmmm/)^mm^m:^^mLxm 
^(Dx. ^mi^m\tc<Dmh±m.^z\tm^nfjii^. 
LTMo s^sti^^ic^Acti, m^amum-y-hm 
mmxizmxy- hmmm^m0^^n^(Dx. tfto 

[ 0 0 3 3 ] ^mMxhm-xmxnof^^Bit\tm^^t 
u—^-mMm^z^^mwi^^Bit'p^.mimmMmt^'D 

^r)i:^>iS7s^^m7t^mmm.rxnomf)^^^Li^ 
40 (Dit^izmmLrzM ox^^. 

[ 0 0 3 4 ] :^mmxhmmmxxm^7i^m^^mm^ 

xnomf}m^Li^. z<DAizmLx h^t^zmmLfzm 
0 xm^o 

[ 0 0 3 5 ] :^^m(D^i T)mm4mm{zm^mm:^^ 
x\tm2y~- hmmm^m^LrzJ^^(o±xm^ 350 
x:mmi^y.T<Dum^^xnomy)m^L^^. co-r^t 
mxy- hmmmmf^mmiZTi^mit^tirz^m^m'^m 
~y-hti&mm. ^z^\zm=.y- h^mmitmuizm^ 
50 tif^i^^cDx. cn*bm\^^!^miz^^-^^7i<im\twiim^ 
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[ 0 0 3 6 ] imsmm] ^mmom^mm^zm^TF 
T (O^it:^^ liiiSig y D -tr X ^ ffl ^ * tc^gi ^ #-r 

mizmBdm^^^m.izmn^^^mys,<$mit^nmm 

izm^mm^^%^zmti^it^mu<wim^m^m±.\z 

jm^zmt^m-tf- hmBmRx/mm^mi^m^/t^~- 
=.>^t^m=:^j:miz. mm-xmmjm^zmt^m^^ 

[ 0 0 3 7 ] ^mmxhrn-jim^z^i^x^mi^^^^m 

izm^r<^\^^(Dx. ^^sit^ nrz^^mi^m(D^m\z\t^m. 
'^mt(DKft^iz^^f^nrz^mmitm<Dm^/}^/s:\^^. m 
miz^mi^m^/^^-ny^-r^m^zm-y- hmmm 20 
^m^Lxm<(Dx. uvx h^x^'nm— y- 
mcD^m^zm^^n. ^m^m<D^m\z{tm^^nts: 
1^0 z(D^mE.i:mx^mi^mmir^\zmitm^m^Lrci 
W:(Dy- hmmm^iz\tm<tmm(DyFm^\±±<:^^^ 

a, 

[ 0 0 3 8 ] :*:^B^-Trti^HIgtC*$^t^T. ^mi^m^ 

©fcmiiy- hm^mtvx(Dmitm^mf^'r^miz 9 
0 Qx:m^^^'b 1 2 0 ox:mm(Dmmm^no^. m~ 30 

it. ^^>^^mt. n^^nittmtsm^M^vxm^. m 
smmx\t^Ki-^ux^^w\xm^mf)^^. "^(^m^^ 
mf)^\z±^^^o ^%m<Dm^mmx\t'm-'T.mx%^n 
rz^a.m^m^m(Dmm^m^iLnx'^\zmL < f^±^ 
-a-^^, m^x^mo^^m^m^m^mf}^^^^. 

<Dmnf)m±,'t^(Dx. ^tx^m^^xw^LtzT F T\-x 40 

[ 0 0 3 9 ] i^^mx^m-xmxno^¥B\t\^m?.^t 
v-^-mmm\z^^mm^^it'^m.mimm^^mh^':> 
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^ T ; 1/ =f > ;^ X ^ W M 7c 14 1? a ^ T T fr ^ * W ^ L I ^ 
[ 0 0 4 0] [^60^] 6 J^^tC^^T F 

^^■r^o IPt>*:%^<D^ 6 J^^tC^^T F TCD^it;^ 
L ^ I c IB S ^ ^ ^ ^ t c M n ^ -li- ^ * < # ^ { b 14 1? 

rzmzmw.mwL^^%\zmin^^^^u<mm^m^m 
^^z^-y-h^&mm^m^-t^m-'iLmt. ^m-x 
n^jmzmt^m-y- vm.mm^xsmtt^mwm\zm 
^m^m-rmziiLnt. m.m~i:nmTmzmtzm-y 

nt. m.w.^i:nm:Tmzmt^m^^mit^mmm.yx 
^Mn^fTt^, mt^^m^m^m\zm^y- hmmmt 
{^x(Dmitm^^^-^^mmi:mh^'pti< th^tsm 

[ 0 0 4 1 ] :^%mx\^mzz:Lm\z^\^^x^-y- h^g 
mm^u^m^p^mzm^^m^no^. i^^moymxmm 
\zm\^^xnom~i:i^hnm\z^mwm(^^mi)^mts. 
'^\zm-y~- vmrnm^mmt^tixm^it-r^oyx. 
tx^m^^xnmLtzT F T\'xmm.^i)^^^^. z^o^mzm 
moy^^^ntz^^m^wmty- h^^ptc^br^ngx 
mxBMit^m-t(Dx. cn6(o^(^M{ci^D°aMfb-r 

Htjtcfr^cD-e, m^±m\zm\i>^mM^m.'^\^^i)^^-h 

[ 0 0 4 2 ] i^%mxhm-'i:nxno^^¥B\t\tm?L\t 
u--^-m.^m\z^^mm^^nit^m.mts^m^mt.^':> 

Oh^izmmLTzMKiX^^. 

[ 0 0 4 3 ] ^^mxhwimm-xm^Tkm^mmmm. 

X'nomf)^^^Li^. c(Dj^jzmi'Xh9c^zmmLrzm 

[0 0 4 4 ] imrmm] ±^co^^m\tm-y'' 
mm^m^Lrzmxc(oy- h is^mm t ^m^m^zm^ 
m^mLfz. ctwznL^^mcDm? t^smmjz^.^ 
mm(Dmiz^mi^m^m0^Lxf)^^m--y- hmmm^ 
m^-r^mitmm^:km,^zm^'r. K-D^mi^m^zMv 
x7^mitiiB.mxitmitmm^nom\zm^i^xh. 

[ 0 0 4 5 ] ^^m(Dm 7 mm^z^^T FT (omi^yjf^ 
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^ ( C H^f IB g ^ ^ m t c ^ 11 $ -ti: ^ ?5: < H(r IB g S ( c tK ^ 

f^<mB^^mi^m±\zm-y- hmmm^m^r^f^- 
xmt. m^-jimmTm^zm^m-y-hmmmRzj^ 
H^iB^^^^^A^-- >^-r'5m-x@<i:, mm~i: 
mmTWzmB^m-Y-hmBm(Dmmizm~y- hm 

[ 0 0 4 6 ] ^^^rnx'^t^^it^rr-DrzWiO^^m^mm 
m\t±m,^zm^tixmfs.i^(DX'. ^mmitmi^m^^n 

^iz^mmitm<Dmm^^{-f'r. 7i^mitmm'pmitiii}:m 
^mmmxm-K-::>^j}m^\zn\.^m^. m<Lx^^mi^ 

:^y^'t^m\zm-'f- hmmm^m^hxm<(Dx. 
uvx h-^7s^\tm-f~- hmmm(D^m\zm^'^n. 
^m^m<Dmm\z\^m^-^nf^\.^. ^n^^mi^m^m 

(Dwrn^min^B^^x^^. m,\zm-f-hmmmiBLU^ 

^Lx^mw^(Dmm^mo^. mm(D^miy b- hi)^ 

\y-^-m^m\z^^mmi^^Bit^Mmmm^mh^-o 

\^^^<Dh9t\zmmhrzm^x^^. 
[ 0 0 4 8 ] vmsmm] ^^m<omsmm\z%^T¥ 
T(omm^mx\t. ^m.tmmhtz^mxmwi^\z^m 
i^m^m^hrzmzmtzmwL^9\'%\zmn^^^mt^< 

^Bit^n-^rzm\zm$^m^^9[•^{zmtl^ii:^mu<m 
Bd^^^z7i^mi\:mmRi^mitmm<Dz)'t><D^pfji< t^ — 
:fjomm^mL. mmm^mLrzmizmB^mm^9\^n.iz 
Mtii^it^mf£<mm^m^i¥m±izm-'y-hmm^^ 
m^r^m-xmt. mm-xmrnTm^zmB^m-y- 

^m-xmrnrm^zmmm-y- hfi&Bmomm^ 
m^itr^m^xmt. mm~xmmTm^zmmm-y 
- hmmmcD^m^zmziy- hn^mm^m^-r^mmx 

[ 0 0 4 9 ] ^^mx\t^mi^m^/'^^-:z>^[^rzm 
(c uvx h-^x^\z^^xf^Pk^nfzm-'y- hmmm 
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mmm(Df^nrzmit^^~mmn\zm±th^^<Dx. t 
F T(Dm%^^mf)^miz^^r^. 
[ 0 0 5 0 ] *^^-riimfiemzxgic*^t.^T. m-y 

Xy h ' Xy^y^^m'^Aam. CHF, , NF, , S 
F, ^(D-y^X-^^mi^XXy^y^-t^l^^-r ' JLy 

10 [0 0 5 1 ] ^^mx^m~xmxnom¥Bit\t0ii^it 
i^-^~mmmiz^:^mmim^Bit^M,mmmMmts:'z> 

^y^r )izf >fs :x.^^m7cftmmm.Txnomf)m^ 
Li^^<Dh^izmmLrzmDxm^o 

[ 0 0 5 2 ] 

[^m<Dmm(Dmm] i^T\zmm'r^:^^m<Dmm(Dm 

Tfgtaya-trxicfeoTTF T^^iaf-s^j-^fwo, m 
5 Rzsm 6 ^m\t—u<Dxm^z^uz^a±:x^m^^^!^ 

20 xm^. ^ ^X^oiS:U:/a±7.tltxm(Dm^um 

(mm±^f)mm^zxf}i^mMum) o ox:m^m 

mxm^m^Mm-t^. cti{zMLxMW:fa±xt\t 

xm(Dmi^mLm im^±^:f}^m^iz±f)^^m^i^m) 
8 0 ox:mmu±izu^m^MmL'. i^o^xD^Mit 
mt^-Dfz? 0 ox:-- 1 2 0 ox:(DM^xm^w^o!^x 

[ 0 0 5 3 ] [mmmm i <Dmw] ^^m<Dm i mm^ 
mmLfzT F T(Dmmyjm\t^t LrfstST'D-trxtcT 
i^^^ti^r F r^zmm^n^. cn^mi ^mmi^x 
30 mmr^. mif}^^^f)^^m^z^'rm-xmsTiAx 
\t9\^^tmmi.rz^mxmm±^z i^^bM^^^^b^^imi 
cti^:f)^M^Lrzf^^Bm<D^mwm^m^r^ 
mm^^msT 1 2) , :^^m<D\^^'rti<Dmm\zi^\^^x 
hmm^ti^^mi^m<Dmm^iLx\t. iy*jzt> o 
i) ^y>iuv-r>A (Ge) u^<Dm^<D^m^m€Dm 

tci>ij 3> . y;|/V-'>A (S i . G e... : 0<x< 
1 ) ^ V U n > • ;^-AW K (Si. C,-. :0<x< 
1 ) A • ;^-A'-r K (G e . C,-. : 0< 

x<i) m<D\mm7tmm'ti^(D^'mi^m'^:^ 'J o A ' m. 

40 ^(GaAs).-r>>?'^A-r>^^>(InSb) 

\i ' iLU> (cdse) moy-mytmtyKm 

yjUV-r^A •:^'J^A.iat^(Si.Ge, Ga,A 
s , : X + y + z = 1 ) t^-DfzmU^m^i^it^f^^ 

^^^^^^n^coif^^^i^fc ij > (p) , m.m (A 
s) . 7>^^> (sb) m(D\ii--7Lm^mmvrzN 
m^mi^m. wt^^^tn-^^ym (b) . r;ua-'>A (a 
1) . iio^A (Ga) , -r>v'^A (In) m<Dy^ 
50 iiy9-^m^mimLrzpm^mi^m^zh:^mm^mm 
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[ 0 0 5 4] mmu^mi^m^m^-t^izitAP cvD 

^^LPCVD^, P EC VDS^^So/tC VD^^ 

(onm^^r^m^n^. l p c voi^-^p e c vd 

^mmr^mi^m^cvDmr-mm'r^m^s mm 
> (s i) r^^m'&\z\tmm^i^^Lx\±^y i^^> 

(S i H, ) ^i^iy^> (S i : H, ) . h 'J ^ > 
(Si, H, ) , '>*^D-;US^^> (SiH: Clr ) 

^>^^'Ai^^> (Si, H.nrz: n\t2U±(Dm^) 
T> (GeH, ) m^m\^^^0. U> (P) -^^J^DV 

(B) ^^m^m\zmm-r^m^iz\^y ^xy ^ > (p 

H3 ) -^'>'4^^> (B^ H, ) f^^h^^zmi^^'btl^. 

tff^Ll^K mX^tV O u — y ( S i Hi C 1 I ) 

ir^ ^ $ ti ^ u =t>^ ^ < ii^v-f 

mm (c 1) ;:^>'5ig-r^o z^oy^^y^iym^mm^m^w 
mm.o^^mm\zm^tz^^ . n^m.mt'^v^yvTs^^ 

*4 ^ i^:^ ^ I ci^:; i; r jtiD $ n a ii ^ra ^ ^ ^ ^ { 1 

M^Oli;A:ifffi^_t#^#iitt-^ (h. 9 9 . 9 9 

9 9 %^±TW^y7>^^^ Ll^„ ii^^^^^^J^g^ 
ti^m^S^^^^n 0 'To r r g^T^O, ^J^jE;^;i>^* 
0. \T o X X ii^^^T o r X T^^o ^nSS:^^^^ 
;5^^fi£^j§g^c7D7F)^i^?^Acoitj'^(i 1 0**75^ t) 1 0' 

\zx^m.mm\zm.'t%^(nvtm^^ % . 9 9 9 %j[^a± 

(^M^CDifJ^;:>t 1 X 1 0 • * i^T) L < , 9 9. 

9 9 9 9 % {'^W^<nn'tif^ 1 X 1 0"*^T) XhtWt 

w.p<tL\.x(D^m\z^<^mt.f^< . m^n-^m.h^m 

flE;ba)it(^-hf&<0^^ (CcoesiTli^g^;5^ 9 9 . 9 99 

9 9 %x. -^m.m<Dm'^i)^ \ x i o-^j^^t) t,n.ti\t% 
^7)^ '^^^^orMAii^< #[t-r ^i^:>M(i;dC <^m^x 

[ 0 0 5 5 ] ^tcgfe^^Mtc^n$-&^^;^j:< 

^fb^fr^ (i^^fbia^lS T 1 3) . :*:%?q<^l^-rn(D 50 
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Ju^-^^;:>^fi5tttif^^^B<b(o^t3^^^^jpii-^^jii 
10 ?^^@{bj^@^^T^^afb-r^, cn^:i^^Tti^ 
iS^^a{b(h^T^. ^^*::^LT^^^j^(^)i^^afb^i^ 
^•ti:-riC©ffitCTii66'£.;^?5fe^Sffi£r^:g^ (SPCfe) 

^;)^©^^^B^b<t:^-r^o StS^:^^H 5 5 0 t:@^;i^ 

b 6 5 0 t:e^Ota^T^0^FBl>i^^>^-hffi?FBl^;i^ttT^ 
Wv^Wi^m^^^XC^^MW^ (Furnace - SPC 

-ii'5fe^75^6-^g^©MP^rBi-e7 0 ot;^^ 

1 0 0 0 'Ce^<Dii5^T)^^^b^iii6'5tliil^^31 
^ (RTA^) , ^r/U--tf-7tl|cox^;u^-^^7)^ 

fgl.>P^tC^i;^@M»^FB^Sffi^:g^ (VST-SPC 

i.>±^^4T^ia-r^ <hsoM,^./>^^-rnfr^^S4i^^B{bri 
^RTA^, y ST - cmi)m\zmy^xm^. 
t>co^rB{b;^^-efiBg|tB$rai;:f^#^fc^ffi^rpi-ew 0 , a 

^co^^afb \zn\.xmw.±^i^n'^\z^U\z^.^k 

m^^rj.< . ^x^zm^<Dmtiz^^^m'PMnmh^ct^i^ 
f}^'bxm^. ^mi^m^z^j::^)u^~-^m^r^mmt 
Lx\t u-if — ^^m^-r^ u-if — rx-;u^^ 

"f-^^mi^m^zmm-r^mmtLxit^ ^> • >/n*- 

^^^6 0 OVm^t LX. 10keV^^;5i^^l00k 
e vm^^Zjm^LfzS i H, ' -^20ke vm^f)^'^ 2 

0 0 k e v^^tcjtai^L^G e H, ' m^^mi^m^zm 
xr^o ^ yt>(Dmmji^)\^^-^^mi^m'f-iz^^L 

x^Fait^Misb^ljriiXm^. 
[ 0 0 5 6 ] cn^i^-rn^(7)^^Bfb®3i^fT-s>fc^tc 
^^^n^izmn^it^mrjiKWizmmLx^^Bii^m 
0 i^m±\zm-y~- hmmm^m^r^ (m-y~ hmm 
mm^mms t i 6) o m-y- hmBm^m^r^m 

(CfeAPC VDii^L PC VDi*. P E CVDf^fs.^t 

^mm^i^'j zi>mitmt-r^m'^. ap cvomx^ 
yyy^. mn'^%%,i5 7.m^Wi^'^^. lpcvd^-c 

pec V D^-e^mX^:/ >^>?i>^ >^l^(iT E 
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[ 0 0 5 7] :k\zm^jLmsT 2 AT\tm-y- hmm 

-To 

[0 0 5 8 ] ^(C^HX^S T 3 A (h brm-y- 

[0 0 5 9 ] ^(D^^egies T 4 AtCT^^^B^^^ 

^t^-y- vmmm.f)m^^t\tz,mmzi\i^m{\L%.w% 

TAX^m^. ^O^K^fbiSlJKiA P C VD^^T^m 
t>T7K^:^XI|fflm4^T 1 T o r r m^t^^ 1 0 0 T o 
P E C VDilg-C<D;K^7'^X-7(OSP,l^, T^nv^^m 

- v^mm<D^m h\z'm-f - v^mm^^%hmn\. 

S T 4 2) o i;^oTCCO^^ti7K^{b52l31S T 4 1 ^ff 
ofcA P C VD^g-^L P C VDilg, P E C V D 

[ 0 0 6 0 ] :*:^H.^tC:[f«'l^T^-xeS T 1 ATfr 

{bS T 1 3 2 ^^/cC^^aikMilS T 1 3 

[ 0 0 6 1 ] :^^^BJr-(i^-X@S T 2 A^tK^^^H 

[0 0 6 2 ] [ms?^^. 2 (7)*^^] ^^m(Dm2mm^ 

f^si^^n^ T F T icji^ ^n-s. cn^ia 2 ^#Ha, LT 

CO 0 6 3 ] m2f}^'^^f)^^m^z:^mmx'\tm I mmiz 

^^:km.izm'rmf^<^mi^mm^mmsT 1 2 tm^s 
itmm ST 1 sRtsm-y- h^mmm^^sims t 1 e 
^mmLxnoo xes x 1 B(c;^i^r, 

^Tti^^^j^o^^fbi^iiis T 1 3 ^n-ofcrnxm- 
y- hmmmmf^mmsT 1 e ^nom^z^mwmizn 
LTTi^mitmmsT 1 A^nom^z^m^mr^. zc 
vno7i<imitmm s t 1 4 <t Lxu^izmmLrzmmcD 
mmi (DTKmitmmsT 4 1 (^izgxgsT4A) tm 
AP cvDmmizm\^'^r±m.&T ^ xmrncoAm-^ 
^<o7)i.zf>ij:^^mm.^x(DAmmMm^. lpcv 
om^Zikl^XTiamiJ 7.^m^^x 1 T o r r mmf)^^ 1 
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0 0 T o r r cof^lET T (DtK ^I^^^I^tK ^ ^ ^ X 

-^mm. p E cvDmmx<D7icm^^X'7<DmM. 
y ^^m^zm^^xyjuzo-TKm-:^^ x^aymm/s. 
feofr^o y.^<D'^\zm^^xnom-y- hmmmm^ 
mms T 1 6 sn 4>&fToycAPcvD 

^g-^L P C VDi^g, PECVD^g. X/^y^^m 

Lxno(Dx. ^mi^m<D^m\z\t^mmitm/)m^^ 
tixm^^-^o "tn^XTiam^tmmsT 1 4^no^\zmm 
mitm(Dmm^^\-fr\ mmmmxi^-R-Dmrnm^zn 
t^^-so-e^^o CD Lx^mi^m(Dmm.Bmm/)^^^ 

[ 0 0 6 4 ] 'tti&.mitm imm^z^^T FT (Dmm:^ 
mtmmxm^. m=:i:msT 2 Bx\tm-f- hmm 
miRzf^m^m^zMmimmMmmiDmmm^m'r. -^^z 
20 m^nnsT 3 Bx\tm-y- hmmmRv^^mi^m^ 
/^^--y^-r^. :k\zmmi:msT 4 Bx\tm^\Z7K 
mitmms T 4 1 ^mL. L^^^tc^i^^icag-r 
mmLxm-y- h^mm<D^m±izm=-y- hmm^m 
^m^t^ im~y- hmmmm^mmsT 4 2) . 

[0 0 6 5 ] immmm3<Dm^:i :^^BM<Dm3mmjz 

^^T FT<Dmm:^^h^t LxiS^Wfuiixizxi^^ 

[ 0 0 6 6 ] ^ 3 ;5>^5^^^i'£)1itc:*:^H^Tti:*:^e^O^ 
30 1 fl^^fC^^T F T(;)^ii:^^tf^^, ^-X^STl 

cx\tm^^:km.^zm'rmr£< ^m^mm^mmsT 1 
2 (h^^0{t:^3is T 1 3saf^-y- 

ST 1 6^mmLxnv. COB-Xg S T 1 Ctc;^l^ 
T. ^^B^Tti^^^^^O^^albi^lilS T 1 3 ^ff o^c 

mxm-y- hmmmmf^^ms t 1 e ^ff OB^rtc^^ 
^m^zMbXTicmitmmsT I 4^no ti^iz. ^mi^ 
m\zic^Lxmitmms T I 5 ^no. zcDmit^msT 
I s ^M^^n'Txnom^\z\tmm'^7iimm.. mmt 

40 'r^mf)^^^^. mit^msT 1 5 ^±^&Txnom 
^iz{tmmmmm.^^7iimm.mm^^. mm-7f^m^m^ 

^^^it^^/y^mmr^rnh'^mx^^. mmr<i,m 
itmmsT 1 s^no t^mi^m<Df^^mmtmmt<D 
^ft^z^om^vin<Dmitmf)^^B{zm^i^n^<Dx. m 
mrjiu OS n^^m-r^y- h^i^mm^mibxmm^zm 

[ 0 0 6 7 ] 'tni^m\t:^^m<Dm 1 mmizm^T f t 

50 mmRzs^mi^miz^.mjB^Mm^<D^Mm^m-r. ^ 
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m^m^r^ (m-y-hti^mmm^mmsT 4 2) . 
[0 0 6 8] mmtsimm<Dr FT (Dmm:^fk^m mm 

[ 0 0 6 9] [mmmm4<Dmm] :^mm<Dm4mm\z 
m^T F T<Dmmyjmh^ti.xi&uy^a±xizxrf^ 
^ti^T F T izmm^n^. ct\^m4 ^mmvxmm 10 

[ 0 0 7 0] m4f)^'^6ff}^^m^Z:^^mXI,t:^^m<Dm 

immjzw^^T F T<Dmm:^mtmm. ^-x^sti 
D{zm^^xm^^±^^zm-tmrs,<^mi^mB^mms 
T 1 2 hf^^Bit9!].ms T 1 3 Rzj^m~y- hmmmm^ 
mmsT 1 e^no. ;^:fc^-x^s x 2 o^z^i^xm 
-y- hmmmRzf^mi^m^zM.mimmmwm<Dmmm 
^m-r. :k^zm^j:nsT sD^zm^^xm-Y- hmm 
mRzs^^mi^m^/^^-->if'r^. 'Aiz:^mmx\t^ 
mi^m^/i^-zL:y^i,rzmiz. ^ntc^i^fc u- h 20 

x^^z^-Dxmm^tifzm-y- hmmm(omm^ji 
y^>^m(Dmmizm-:>xmi^it'r^ mmnmsT 4 
D) . c<Dm^^t{z\tyyitA^mmyi^mm^m\^^r^ojL 

it^m. r^y -y^bg^M F m^m^^t^Y y < ' -s. 
y^y^^mm^^^i)^^^^. \^^^ • X,y^>^\t 

coxmftn^zm^^x'nvm^xms r 5 D(D?K^fb 
mmsT 4 1 t^m^^±n,\zMti-^'rmf^<mmi.x 
^70(D\z^\zmvxm^o 

[ 0 0 7 1 ] c<Dm\zLxm^i^tirzm-y-hmBm 30 

mmo)^^m^-r ^(Dx^mi^m\t^(Dmh±n.\zm^ 
tiu\.^. m^x^mi^m^m(omnrzmit^^mm\z^ 

[ 0 0 7 2 ] ^n}^^u:^mM<D^immjzm^TFT 
(Dmm:^^tmm. m^xmsr 5Dx\tmi^{zyKmit 
mmsT4i^mL. L^^^icm-y- hife^j^co^ 

itmm ST 4 Df)^^^~y- hmmmm^mm s t 4 2 
m^9\^^\zm'tmm<mmLx^=fo<Df)^mh^^ ut^o 
[ 0 0 7 3 ] mmf£mm<DT F T(Dmmyjr^^m2mm 
mtLxmmr^. 

[ 0 0 7 4 ] [mmmms<Dmm] ^^m(Dmsmmjz 
F TcDmm:^m\t-'%(Dxm{zmuzfa't:7.^m 

[ 0 0 7 5 ] m5/}^^^f)'^^m\z:^^mxh^ I mmjz 
m^T F T(r)mmyjmtmm. m-xmsT 1 siz^i^ 50 
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xmm^:Kn.izmrmu< ^m^mm^9iimsT 1 2 t 

^^BitmmST 1 3Jfct;m-y- h$fe^^J^fiK52l31S T 

1 6 ^mmLxrfo. 

[ 0 0 7 6] :kiz:^^mx\tm~xms T 2 EtLxm 

[ 0 0 7 7 ] :k\z^^mx\t^~xmsT SE^LXm 
^^mit^nmn.Txmmm^rf^^. ^mi^mmm^zm 
hmm^tLxmitm^m^^^. ca^mitmo) 
m^\z$>rz'ox\tm?i{t^izmmLfzm 1 mmjzi^ii^ 
m-y-hmmmm^mmsT 1 6 i:f^^tcAPcvD 

^-t>LPCVD^, P E C VD?£;^<i:i:^ofcC VD 

^i^\ty./ty^m'^mm^^^E^i^r>rzPVDf^^ 
n^^. 't<Dm:^zmmmmm.^'^^mmmm.^fsi^xs 0 
ox:m^f}^'^ 1 2 0 0 rg^co^f^f^Ti^^Ji^ff oTt) 

mM'^nmm.^^zx s 0 ot:^^;^^^ 1 2 0 ot:^^(7) 

>^^^i?^fflt^T 7 0 ot;^^;5^^ looorggco 

^ff^TTC VD^fr^i^ra^^k^fe (HTO^) ^ 

[ 0 0 7 8 ] [mmmm6 (Dmm] ^^momemmjz 
m^T F T<Dmm:^mxh:^mBM<Dm5mmizm^T F 
T<Dmm:^f^tmm. -^(Dxn^zMuzfu-ty.^mm 
z.ti^m6 ^^mLxmrn-r^. 

[ 0 0 7 9 ] ^6 ;;i^G^;5^^^lC:^%H^T't)m-XgS 

T 1 F ^zi^\.^xmm^±^^zm-rmrj,< ^mi^mm^m 
31S T 1 2 t^^Bitmms T 1 3 ^r/m-y- hmmm 
m^mms t 1 e ^vfo. 

[ 0 0 8 0 ] 'A\z:^^mx\tm^xmsT 2 F tLxm 
[ 0 0 8 1 ] 'tn^:i^\t^^m<Dm5mm\zW:^T F T 

x^s T 4 F x\tm^^m^t^nmm.Txm^m^n 
^mi^mmm^zmxy- hmmmtLx<Dmitm^ 

[ 0 0 8 2 ] ^^mxhmxxnsT 2 F ^i^m-^^^ 

[ 0 0 8 3 ] mmt^m^m<DTFT(Dm]t:^m^'mz%m 
mhLx'ikv^-^^. 

[ 0 0 8 4 ] inmmmi <D^m ^^^moym? mmjz 

m^TF T(Dmj^:^m\t^t LTig^ayn-feXfCTf^fiK 

^ti^T F T^zmm^n^. zn^m? ^mrnvxistm 

[ 0 0 8 5 ] m? f)^^^^^^m{z^^mxit^^moym 
inme (Dmmjzm^T F T <Dmm:^mtwim. m~x 
msT 1 G x\^m^^i^^izmrm/;£. < ^mi^mm^^ 
31S T 1 2 ^^^afbsa^s T 1 3;Rcx^-y- h^Bm 
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^n^rcrnxm-y- hmmmm^mmsr i e^no 

S T 1 5 (Dii^;^< th~':^(09Q.m^no. mm^^z\t^ 

[ 0 0 8 6 ] ^nj^:xm\tm=.xmsT 2 Gx^-y-h 

s T 3Gx{tm~y- hmmm<D^m±\zm:^y- hm 
mm^m^^^ imr.y-hmmmmMmsT 4 

2) o 

[ 0 0 8 7 ] mmt^i^mcor F T(Dm^:^r^^m4Mm 
[0 0 8 8 ] Lmmmms<Dmm'\ ^^^(omsmmiz 
i^n^T F Tizmm^n^. cn^m s ^mmLxmm 

[ 0 0 8 9 ] m8f)^'bi^f)^^m^Z:^^B:^x*\t^7^^jZ 

m^T F rcDmmyjf^tmm. m-xmsr iHx\tm 
^^±^\zm'rmr^< ^mi^mm^9i]:msT i 2 t^^^ 
{bMiis T 1 sRzsm-dr- hmmmmf^mms r 1 e 
^mmbxno. xm-xmsr i Hx\tmmi^m(D^ 
^itmmsT 1 3 ^n-^fzWixm-y- hmmmm^m 
wsT 1 e ^nom^z^mi^m^z^LXTi^mit^msT 
1 4x},tm^tmms t 1 ^ (D(j^r^< t^—:^<Dmm^n 

O o 

[ 0 0 9 0 ] :k\zm-y- 

-nv^-r^^HX^ 2 H^ff ^-X^2Hi^T^ 

ffo. Lf)^^mizmmxm4Hx\tm—y-hmmm(D 
m^mmsT 4 2) , m-xmsnx^t^mi^m^/^^ 

m^z^-:>x^.^Lxm^rj:mt^^. c<Dmi^it\z\ty 

Mm<omm4 tm^xm^. K^-r • xy^y^^m^^ 
- v^&mmm^^ms t 4 H\t9S'm.\zm-tmm<mm.x 
[ 0 0 9 1 ] w\i^t^mm.<r>T F T<Dmim-^m^m 5 

^tLXWv^-t^. 

[0 0 9 2 ] iTFTmimmm(Dm.^mi^'\ ^mmm^ 
mm-r^m^zmBJbmmi i^mmux. ^mmm^zm 
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T F Tmj^^mom^m/xm^^mrmmm^m. mi 
0 \tz(DT F rmm^m^M^m^mtLxm^Lrzm 

mmm^±%BEmmmhLxm^Lrzm^(Dm:^^/s.m 
^^^-rmmm^^mx^^. 

[0093} m9\Zl^\.^X. TFT^j^i^g 1 0 0 IC ( J 

cvDf^^pvD^iz^^^m^m<Dm^Rxj^7i^mit^ 

10 fefcfe^^^lb^fr^^co^^fb^ 1 3 0 i:. CVD^ 

nofztbcDmiti^mmmi 4 0 icvDmm) cn 

'^(DmmMizMbXi^^' y^-SH3. SH4. SH5 

^^LT^^^-r-s^ji^ 1 5 0 tf)m^^tixm^. m 
in^i 5 0 ^z\t^mm^^cDm^(Dmii!iX^norzib<D 
mvka7f.y h 1 6 of)^Mm^tixm^o i 5 o tc 

\ti^^yi^— SH2^lf\'LXa-\iny^^l 7 0 f)^^ 
mi.. Z. <D a - \^ a y ^ m 1 7 0 iz\tiy y ^ - S H 1 

^z^':>xmm^ri^m^mtiiAaf}m^^nxm^. v 
20 >/^~-m<DTF Tmmmm^M^^^mt vx 

is::^mmmm/)^^^mm^n. ^mm^mx\t±m.f)^^ 
mmvrzVimxmu^m^mf}^'pjmx^^. ^<o-m^ 

1 0 (C^-To u - K □ 1 7 0 1 ^JEE^^ 1 0 

"'To r rmmt^^m^zm^^ti^. MTt^mmmi 
2 0 \tnmM^mf)^i o' t o r rmmur tf^^m^z 

>. v'>^>, h u i^y >r^E^mAih^^mizm^^ 

30 tl^o CCXltPECVD^^LP CVD^. 7. n v 9 
TW^o ^^B{b^ 1 3 0 \±^^%^m.ii^ 1 0"' T o r r 

^mx\^^^m\zm^-^ri^. cT(iu-if-r 
ju^RTA. * if^yn-Y ^yvm\z^^^m\\L 

^VioWrif^^mx^^. ^{bli^^l^ 1 4 0 tiWm^^ 

^75n o^To r X nmxy t.^^mz^^^n. 
'js^^>> TEos, mmf^^^mx^^^ 

40 <i(C-^fig^n^o C C T'fl P E C V Dj^^L P C V D 

7.nv 9-m\z^^y^}ziym\Lm(n%^'^m\\L%. 

^^^o^if^^m^X^^. ^ii^ 1 5 0 1 0"' T o r 

X mm\^xT(^^^%'^m.\zf^^mzm^^f\. r-dy)}. 
^>'^^mt^^(r>y^m^ts.i5y.^m^xLx^<DM'^mf)'^ 

1 0 * To r r 

[ 0 0 9 4 ] ■^)i=^'f'^^>n~-m<DTFTmm^m.^± 
%m^mmti.xm^'t^m^\z\±. ^^m^^\z\^^ 

f)^^mm.\.rz^mxm^^m.o. mi itc^-r^tco- 
50 Kn^y 1 7 o\t^m-»7.m(D^f^^%{^mmx^n 
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1 3 0 (11 0 %^^*^ig^cD7K^^^#-r § r jurf > 

^ (D jE T T u - -tf - r - - ; u R T A ^ ^fe ^ 
^nom^^-^mx-m^. mit^mm'm 1 4 0 n^y 

^m^zm^-^tlX^^. C CTIIA P C VD^iC^fe^ V 

m^zm^^n^. 

[0095] ^12 (A) ti^9 7!^^^ 1 HZ^VfzT 

F Tmj^mm^z^\.^xmit^mm'm^m7tiimm^^-:f 
^ x-^ cvDmizm^brzm'^(DKJt^^mm<Dmm^m 
m^. ^<DA-A' m^zm^-f^mmm mi 2 (b) ) 
x^^. i^mo^-f cvv>mm2 0 o\±^m^'^m 
-e^o, ^/'y X'7\^'^m^nM^m^^x^nw-WLmmm 

\Z%^^ii:^mzU':>xm^. K^^^ 2 0 1 

2 0 2 tCfeoT51^m;5^€>Ri^^n. fig^^tCtl^ 5 mT 
orr;5^<S»^^^j5Tor r (DMJEt^P. ^ ^ n ^ o 

§§ 2 0 2 C>F*9^(CHT^¥1Sm^ 2 0 3 (h±^¥tem@ 

2 0 4 T^i^S l/Mc^frtC SB M^tlT^ 0> cn'E)(7)2t5:(?) 

mmi)'^^nw-WLmm^m^\.xm^. TBi5¥^m^2o 

3 (h±g&¥^^M 2 0 4 <h^<b;^^¥fT¥^^^oorBi7:>^ 

2 0 1 -rrW-So *0iJTH4 l OmmX 5 1 0mm 

^201 (D^m^n.m.m^m<D^'^\zh^r^-ox 2 o 9 

1 c m* 75^bl 0 4 5 5 cm' O^ffl pj^ ^ ^ <. 
mSr^^^^<^)^MtlTgB¥<Sm@2 0 3 cO{i^^±T$ 

l^fC^^l^Tl. O^i^TT^O, 7^^XvHjKjf£:^ 2 0 

wzm^^^x^mzm^t^. TgB¥^sm^2 0 3 (o±(c 

n, mWLl 0(Dmm^2mmf}^'^^ \^-yU~-l.2 0 ^ 
CfeOlf $ AOtt <^>n^, i^^l2 (A) Tftlg^COl^l 
fiK^53'^0^<-r^^(C5>^h'-:7U-A206 

LTW^o T^¥fem^ 2 0 3 (Dp^u\z\tmm. \ o^m 

l^-r^t-^-2 0 7;5ii^tt'E)nT;feO, T^¥fe^^ 

2 0 3 (D^mt.2 A 0 0 r F^l T ffi Ic ICIS ^ 

ffi^f^-s, n.w.(r>um^^^m\zwi'^\.rzm. ^iasmm 

^[^<TSg¥^m® 2 0 3 co®(^(::^tt'5faS[5^'^tl^ 

'^um\zn\.x±\. ori^p^TW^o c^uTgfei 

0cr);^^$^4 0 OmmX 5 0 OmmCr^^LTt). ^ 

WLi 0(D^p^\zmM^m.mmm^2. ori^Ttc^-iJ^ 

/»^tli5l5^. H-7 U-A 2 0 6 (lfiSJx.t^S^ 1 0 t 
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\^xm.m(oii'p7.mWL (^JAt^, n-- >^i;-v/^>^ 

^^lt^# 7 0 5 9, a:;^mM^^^^^a^O A- 
2, XllNH5"i7 y y^7.^^#a^N A 3 5^) ^fll 
l^fc^, ilte 1 0;:>^t-^- 2 0 7 ;&^^^C0|^tCfi!coTD£l 

^n;^d:i^^tcSffi 1 0^1^^ ATM 

^Sf£;:yxH^^2 0 8 ^iiLT±gB¥«m^2 0 4 (D 

[^eeic^A^n, :^ic:±g2¥^m@ 2 0 4 <z)P^^tc^tj- 

10 -E>nAc:tfXtef^^2 0 9 cOfH^^^-r OfettT±^¥«m^ 

2 0 4 (D±mi)^^m^-'t^}£tiXK^^'^ 2 0 1 cocStnm 

§o fiK^4'-CWntf^^t^:^XO-^(l±^¥«m^ 2 0 

{b^sji£;<z)^:^<hbr^i;?t^s£:^xnjsf£;^gi2 o 2 

C0/l^±gBlCl^^t 'bnrcS^mTv 2 1 0^bSm:^Xi:L 

tfc1S 2 0 9(Dn>y^7 5^>XcfcOt>-h5^(C>^^<. 
0^(Dm\t:^X^m^ 2 0 9<7)n>3^^3'>Xor)l 0 0 

m^±x^^m^m^i.^^o z<Dm\zmf^r^m^ziko 

4 10 mm X 5 1 0 mm<D±m<D ±^^^mM 2 0 4 <D 
±m^ 0\^^-f^f£ttXKj:Bf! 2 0 1 tC^A 

f^9#fcgpm;yx^*^^£;^2 0 1 ^'c>^T<7):^fSitc 

2 0 Slc^A^n^Butcv;?. • :7D — • n>hD — ^ — 

30 0 1 <D\H^<DE.ti\tmm.fK<Dihu\zm^f^tirzzi>y^ 
9yx ' 2 1 1 (c^i!tD^^<?5M{ci^g$n^o n 
^ >x • Avu >^ 2 1 1 o^i^mi'Jtcn^'-^^^^^^^ 

y^ti^%'^mm.mm.(r>~'%t.\.xm^^hn. ^j^^p^(o 

^MK^^^ 1 O^To r r^<hLTM§o ^1 2(7) 
(A) t (B) (::(l:tf ACDB^n^^Enr^UT^-^, ^ 

f£;^g§ 2 0 2 ^xs-^^^^n,m.2 0 3 (i^i&m&tcw 

0, cn^> <h±^¥1Sm^ 2 0 4 (htl^^U >^2 1 2 
\X^Wm.2 1 3 (^ig) ^'E)tb;^$tl/cR Figf;)^iiipii§ 

2 \ A\zxm^^t\tz'^. y^>':/mm2 1 b ^iftL 

T±^¥^mM2 0 4 IC^jfJD^n^o :$:ef*J-CffflUfc7'^ 

xvc VD^^^ 1 2 0 ti±i!nco^D< . mmm^mRif^ 
xm.\zm^xmr5/3,mm^mmLrzm\z^o 4 0 omm 
X 5 0 0 mm(Di^m<om^^zhn^^ih^^mmm^^m 

mm'rtii,tm\z±m<Dm^^z^^^izmt^ih^. sso 

mmx 6 5 0 m mgg^ A^g<S tc t) +^ IC ^f£; L It ^ 

50 mm^m^m^^o :^mx'\tRfmM^mi^xm^f)^. 
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12MHz-^40. 6MHz, 5 
4. 24MH2, 67. S UH z ^l^-f tl(D m^^^^zm 

-r (NH, ) "p^m^mmr^. xmitm^^m^^ 
m^\z\±z.n^<Dzyz^y\z%m.iS7. (n^ o) ^^mm 

(Oi ) ^mm^t^. CCOfatC, TEOS (Si - (O 

-CH, - (CH, ) , ) ) mo^^^i^^yy^^mtm 

(He) ^T;U=f> (Ar) . :^^> (Ne) 
^il7.<Dm. tK^ (H, ) (N: ) ^;:>^'ffll^e>tl 

[0 0 9 6] mi Z\±m9 7bmm\ IIC^L^cTFT®! 
i^ggCDj^^fb^ 1 3 0 ^ I/-lf-T --JUffl. ^IMS 

mi z\zm't^\z^^Bi\i^i 3 o\^/\o-j>^ \ 3 
I (DAiw^^z^^mi s 2i)^mmi-^n. ccos^.^. 132 

L T R T A ffl CO ^ > L ^ -lf - 7^;^^ ^ 
JU^-<^3^^^;U^- 1 3 3 ±OS^ 1 0 (cB^^f-S* 

;)^pIil<hfi£^o 3 3 F*gfc(ih-^-;5^*^tt 6 

nrgo. s^^^ 2 5 1:^^;^^^ 4 0 0 r^^tcjta.^ai 

^^B<b^ 1 3 0 \Z\tmX'^ 1 34^^bTyjU=f> 
'^;:K^^<D:^XOiiA7if^pJtgT# 0 , Z.ti^ <Di1 7.nm 
%^X<DT ZL-)V^Wt^nt:>n^. /^^>:/L(Cti^l* 

g^n°n ^ C7) ^ #|B§ b T W ^ o 

[ 0 0 9 7 ] mi Am^mux:^^m<D 

-^J^ISi^-r^o cfc^f tf F T(0^ii::^^(i^ 3 

1^2 CD^i^;^^^fe|^^LT^^o f^i^l4 (B) tC.T^ 
•rXg;5^^iM14 (E) lc^-rx^iltill9 T^M^ 1 1 
iC^L/cT F T^igg^ 1 0 0 P^T'fT^o 
[ 0 0 9 8 ] :^«fijT'H^m 1 4 (A) (C^f^tC^^ 

COg^S 1 0 F T^iil^S 1 0 0 (D D- K D 
1 7 0 ^:fM.TaSi^^ 1 5 0 dAtl. lO'Tor 
r 1 0 " T o r r nm<D^}£y tX^tzm. SIS 1 0 
^mii^ 1 5 O^b^ftft®^^ 1 4 0 (T'^XVCV 

[ 0 0 9 9 ] (^-X^S TIC) ^t'^14 (B) tC 
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TT, mWL 1 0<r>±m\zm^i)^2 O O nmg^Oi^Un 

^i^T.^T'Eos ^mm^^m\^^^. m\:^mm^Tm 
^m^t-^ ^m\z\t. iy^y^y>=e-7^m^^x^^ 
t^^o my^^mm i 2 t lth v u n >^^b^^coifea 

10 [0100] igi^Tgffi 1 0 ^±%\zm^^ti<mi\:'^ 
I 4 0 1 5 0 ^^rr LxiiTci^iaLii^ 1 

20\zmx't^. ccDiiTci^^g^ 1 2 oi^T?tiyjU=f 
>;f/7:^^trMEET(c;&^t,^TS^^a^7)^^lj i 5 Ot:?^^^ 
^4 5 ox:(D^m.^^Tx^m. i oto^sicii^T^^e o 

31S T 1 2 ) . c:coP§cDlgf4:^x<h LT(i^;^tivf>^ 

[0101] '^\zmwL 1 0 ^M7ni4iai3i^ i 2 o 

20 i^^ 1 5 0 ^:/M.T^^0fl:^ 1 3 0 (cS^AI-'So CeDTal 
Sfel 0 tiji7nfi^3^^ 1 2 0 ;5^<?,figii^ 1 5 OJ^r/^ 

^Bit^i z 0 (Dp^^m. m^Txm^mit^nm%^\z 
^m^nxm 0 . :^m.\z\tm^tifjii^o m^mitm 130 
x\tmi4 (c) ^z^-tm^z^ >-^Lf)^^mii^^,ti^M 

X^;U^-7lc (U--tf-7^^RT A>^) fcfe-pT^^^ 
^ 1 2 (7)/i>/j:< <i: (MET) , Xf^ 

7K^:^A^^iifflm^- 1 n.EEm^i:i±<Dy >^ 

30 m^xmrn^FBit-r^ i^^aitmrnsT i sx^^mm^. 
^m^z^^mm^^Bits T 1 3 2 ) o c(D^m^ 100 

^®^¥^^^l 2 (D^MtiU vA h^Tf^^^nxis 
(^^^^M 1 2 tS^^Bfb-ecD>FJ(e4^rMA;:>^;^ci:< , S(S6T 

mmmx^o. m'itx^Fai&h^m^f}m.\^^^±t < ^ 

7!»^ 1 0 0^1^;tC<h t>;^oTBP.I^m^Hffi^6^lC^ 

mr^. ^ >^Lf)^^(D^\z^-:>xmmi 0 <D^^^\t 
40 1 o"'$j?^^;5^^s< thf^^-y-X'Mmmm^ti 
coLx^^^i^mi 2\tmm^^Bitx\tmm^¥Bit 
LxmFmit<D^mi^mt^^. iBvmmio\^±i^t,b 
xmmiz:k^fj.m7.h u7.^^{fUi^<Dx. 

[0 10 2] 'Aizm^i 0 ^m^Bif^ I 3 of)^'hm^^ 
I s 0 ^iYLxMyta^Gim^ I 2 0 {zmx-r^. caym 
s« 1 0 \t^¥mit^ I 3 0 f)^'bmmm 1 5 0 RzSMTtii 
mm^ I 2 0 (D\^^m^^rxmmit\inmm,^izg^ 
m^tirzmx±m.\zm^nt^^^. mTtammm i 2 ox 

50 ti^l4 (D) (C^-r^(CSfe 1 0 ^iiJffiTd^lt LAc 
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S T 1 4 ) o 

(01031 m^^xm^ 1 0 ^±m.^zmtm:f3:< . myt 
^mmm 1 2 of)^i=>mm^ 1 5 0 ^iftLxmitmmm^ 
1 4 0 izmx-t^o mit^mm^ i 4 o r^iTK^y^x 

■^Ba^lt L;t^(c§l^;ggi>TS« l 0 ic^^y^XT^a^ 
ItL. i?{b®31STl S^fr^. ii^^^-^-U^T(^ 

^Bitmo^^m^tn-^izmiix^ 0 . ^m.^zmri^t^^ 
(Dzf^miz^ommizmuki^nxftno/)^ ^mx\tm 
mumi^^^^yi^mxm^itL^^tLxm^o ^rc^ 
mm(Dmm':f^ x-^^mM-rtiiit. ^i^^mtcoKm^z 
^oi^^aMco^y x-^mitm^^^Bizm^-^n. mf^ta 
MO s ^M^wf -sy- hmBm^m^sbxmm^zm^ih 
mmzf^x-^^f^^mmis:^(Dmm\t9 9 . 99 
9 9 %mm^±f}^^^L< . -x^x-^mm^o^EEttizn 
Lxi o"To r r mmi^±<DnmM^my}^ii^ibh>n 

m^^immzfy x-^mm=^ 1 t o r r xnom^&^z 
\t^mM^m\tl 0 'To r rmm<^o^M^X'^^m 

[0104] ^tc ^14 (E) {z^rmizm^ i o^m 
jETtc^i^LAc^s, 150^7:1^^^45 

0 t:cOia^^^T-e. 1 OO^MfCjp^ 1 0 nm-- 

5 0 nmO =F > ^Ifcli ^ ^ ^ ^ - h^^^ 1 

^J^s^S^aiiiS T 1 6) o ca)B^cD!^^4:^/X i brti^iJ;^ 

[0105] (mzmms T 2 c) 'A\zmwLi 0 ^mit 

14^31^ 1 4 0;:f^^mi^^ 1 5 0 ^^LX^^nit^ 1 3 

0 fCj^A-r^o ^^efb^ 1 3 0 tr(i^ 14 ( F) tC^-f 

^tc^^^^ 1 2^^r;ii-y- hmmm i 3 fcMbTt-. 
mmmi 3\t. rm^z^mr^^mi^mi 2f)^^m^^ 

ts. mh^.mim^Mm^n^-zLy^wWzno^. mWi 

1 o(D±m\z^^^xmm.^m'^^^i)^^-x^^. mm^ 
MmmmMm\t,^^Bi\:^ 1 3 0 ^m7L\t^mi^7.nm% 
tLx'uo'mf)^\h^^. ^cD— ^.mm^Mm^i^m 

fiSt*^ v'J =i>^tC#iSE-r^y>^U >ir;J^> H (S i 

-o-*) f)^. m^\ts i - o - nm t^-^ tz^mAzi^ 

^n^mi^^CD'> U 3 >l^^ (Si-*)^Si-0- 
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s imt.^'orz^mzt^^^^. m.mim<D^m^nom 
fi^^h^^. '^\zm^mmmmm^i^m%^mmit^nm% 

^^t) pTt^T'^^±, m2 9 tmz oxmmLtzmm^ 
m-h'^^^'^mznt^ti^^ '^^zcnibnm%^^m'^m 

[0106] m:r.:Lm(D^.mm^Mm\tm^ 1 0 ^m- 

it^^ 1 0 0;^^^maiUT^ 1 5 (A) tc^^tc^Jtof^ 

ix'\%mm.\ o<Dmm^\^ (^Enx(o:^r6]) <D±.m,mf)^ 
^ym.m^zs^t^'DX. ^i^f^^/->2, m2^m^j- 
>3, mz^^.v-y A . T--;uy->4, ^n^- 
>^'/-y ^if^m^'^^tixm^. xmubmrn^'f-m 
^/-> 2 4 (cti t-3^7)^ie^^nT^^o r:^-ji/^/ 
->5tcii, (i^i^$nT< -ss^ 1 itcx^;i.^ 

— %^m.l^'^^tz^<Dr — ^'yy^bA. 5B<!:, 
(B) tc.T^-r^HtcS^ 1 0 tc^t-^x;?^;u^-^coHs,|t 

20 m.m\t^i)^-^x^^^. mwLi 0 <Dmmmm\zm.\:.x 
mwLi o\zn'^^Mmmmmm^'^^^. m.mmmMm 

(DU^-fuy T ^ )l\Xmi b (C) tc^-r^tCTx-JU 

> 5 (D^u^m.^z'^\^^m^^m^7 lt 

[0107] (^^X^S T3C) ;^(-^16 (A) \Z 
^(cB-y- h^a^ 1 3 CD^®lC^^<7)VX^/t 
^->CDUi^X 2 2 ^16 (B) (C 

30 ^^m^zm-f- vmrnm i 3 <h¥^^^ 1 2^y^h 

[0 10 8] (^EgXgST4C) ;*:(c4^^^Mi 2-^ 
H-y- h^eifcl^ 1 3 fC^bXT'^X-TC VDi^M^ffl 

T4 1^fT^o 7K^y^Xv^Ba|t-r^(Oti^^^^ 1 
2 ^^-y- hffea^ 1 3 Tl^^^ziX^S T 2 C (tLi^Jfjn 

?^^3i) \z^\.^xn\m'^nrzmzikmp^\z^^'t ^-/s^m 
^wl^l. '^itLxm^mfi^m^t-^^xm^. m^f^i^ 

[0l09]i^t.^T^16 (C) \ZfT^-^m\zmWi^mi)^ 

^®tc v u 3 ymitmfi^h^ft^^-f- h^mm 1 4 ^ 

fil£i2liiST4 2) o ^K^fb^31<h^2|fe^^J^BK52l31ti 

^ai^ 1 4 tc^fe-pTS*:»n, x-y >fgg$i^-eco^ai4^^ 

50 ^m^feS. mxy- h^a^ 1 4 tiTEOS^^^l^T 
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(D^mximmtLxh^i^. 

■r^x 3 5 ox:i^:KT<Dum^n'rxrfo. ^rmie 
(D) iz^rm^zmmi o(D±miz:^yi^ )immm (Dm 
mm2 I ^x/^y ^mm^z^om^-r^. t^^y^jm 

;^cic^i6 (E) {z^rm\zmnm2 1 ^ h 'J 'J ^ 
yy ^ ^m^m^^x/^^-zL>c^L. m-Y-hmmm 
1 4 <D^m\z^'- hnm i 5 ^m^-r^. 'A\zy- hm 
mi hLx^mi^mi 2 ic^brfi^j^tf u > 

m 1 2 {Kiy- hmm 1 5 \znLx^^m^m^z^j-x 

!^(Dmx^z\tm^^t/^^y hmnmt^^mm<D^ :t>m 

mijy. tLx\tmm^^ 5 xm^izu^mizA^misxx^ 
mLfzn-^xy ^ > (PH, ) ^m^^mf)^t^^^o t^p^ 
^^)im<DT F T^m^'r^m'^^z\tmm^y.t. vxa 
ysxmmf)^ s xmrntf^^m^z^miytzi^^y > 

(B: Hs ) ^^l^n(iJ:l>o 

[oiiij^tcnie (F) (c^-r^dvu =i>^{t: 
X 3 0 0X:. immmm<DmMm^nrj.^'^. axufcu 

>^^h:J^-;i/l9^^LTV-X- 1 6 

z<Dm^z Lxmw. 1 0(^^®tiTFT3 o^j^^£-r^o 
[0 1 12] m:^mRtsuT^zmmr^i^-rri(ommm 

\Z^l^Xh. T F T 3 0 ^fg^^^/^^;K7)T^^^ y 

y-x • K u-r >iis 2 0 (0-9 ^<7)-:^ti^-^^ t L 
Tj^fiK-r^o xy-x • 200 o^(Dm:h 

\^mmm.m(o~'mt\^x. ^\t^t\tmn\km't^m.m 

^5g^J^>^< ^-^-^JT^ 0 , y-x • }^u^>mmi 
6 (K>\^y- h^mi 5 (D^^izMmr ^mmiziSim^m 

[0 113] im immm(D±f^^c^3^) c(Dm^z^m<D 

T F TC0^ii:^?iTti^-XgS T 1 C tCi^l^T. 
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^mi^mi 2(D^^\tf^tirzmit^myk^^^fu\^^. m 

tC^HX^S T 3 C"C^^^^ 1 2 ^/IrJ'-- V^y-r-S 

H^tc^-x^s T 1 cxm-y- hmmm 1 3 ^m^L 

ui^o ^<it-ox^v^}[^mmi 7 yy- hmmmi 3<d^ 
m^mfi^^tffx^^. m\zx^¥Bi\:9!kmsT 1 3\zm^^ 
XT^mitmrnsT 1 4 Ri^mitmmsT 1 s^no^. 
"^r^jimmi 7xy-hmmmi 3 (D^m^mf)^^ttf 
10 x^^tikiz. i^mmitmoymm^^^ir^zTf^mitmm 
sTi4^fTX^, c(D^mmm<DyKm^^ x-^mmx 
i^^u^3^^i^-{zm^mf)^ih^. ^mi^mi o(Dmm, 

[0114] xm-jims T 2 cx\tm-y- hmmm 
1 3jfcr;4^^^^^i 2 {z^^mmmmm^no^. 
^i^^^i 2 h^\zm-y- h^i&mm 

I 3 hm^^it'r^<Dx. -^ti^mi^-^xmrni^tzT F r 3 

20 tCffe*^. SIS 1 0 CD^®<£l^~tC^31£b3^^„ 

[0 115] w\zmmi:ms T 4 cx\tm--f- hmm 
m 1 3 fCTK^fbiSLMs T 4 1 ^ff m-xms r 2 
c x<D^.^mmMmxm^.^tirzt^<D'^it^mm'r^ 
mf)^mm^. jc^m^mi 2 ^/^^-->^-^^m^zm 
-f-hmm^^i 3^mf^'r^^. ^tibc^/i^--> 
^^n-Dtzm^zu^mi^m 1 2 <Dmm^^zm-^*- hm 
mm 1 3:^^5i'c>)^j:i>7:>^, hmm 1 5 isr^^^m^ 2 

1 ^^J5£-r ^mJtcUGgx^ S T4 CtC*^t^TX7"'y y*;^ 

/N'u- vcD^i^mxy- hmmm 1 4 ^?^^ut¥^^^ 
30 mi 2<Dmm^^^=^y~- hmmmi 4xmvo 

[0 1 1 6] m\zxm\mi:msT 4 cu^\tr^x 3 5 
ox:<Dum^n^Txnv^. mr.y- hmmmi 4\z\^ 

1 4 ^m^LrzWL^izm^^x<r)^m^no t. ^isbxm 

.^^ic2^0ij-ctimxy- h^^^ 1 4 iii^^icBS 

[0 117] m^mx\:im-y- hmmmi 3^b^l 
fzmizTF rmmmmi 0 of}^^m^i o^^omu, 
mi^<D^my)^m^tirzo Lf)^LUf)<'^mi 4 (d) tc^ 

mx. ^mi^mmf)^^^it^it^tirz'^X'^nift. mm 

1 0 ^9\^{zmOii^LX^mi^m<D/^^-=:.>^^n^^. 

^(Dm^tvt^tmcjLm^zxT F r^f^^-^^mh'pjm 
50 m^<DT F T {zttmLxm^^izmtifz^a. 
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CO 1 1 8] [mzmmm] ^mvn o ^3:m<D\Hm i 

C 0 1 1 9 ] (^-I^S T 1 D) :$imX{tm 1 7 

mm(Dm^i 0 ^mm-^^. !z<Dm^i o ^mmikmt 
^nrzmit^mm^ i 4 o f^tc^su, ^17 (b) tc 
^'rm\zmmumi)H^ i50t:;i^<5»^4 5 ovco^m^ 

[0120] m^^xm^ 1 0 ^±^izm-tmtj:<m7tii. 
^mm 1 2 0 fc^L, 1 0 ^r;i^=f >;^x^^tf^ 
jETt3j<^i.^TS^^ai^;:?^^?^ 1 5 0 t;;5^'E>^^4 5 0 

^^^TT, Sfe 1 0 (D^® tcP^:^ft 6 0 n m<7DT^;i/ 
7 7X v'J u >^;&^^;:i:^^^^^ 1 2 ^-/^XvC V 

[0121] 1 0 ^^m,izm-rmu<^¥Bit^ 

1 3 0 -To ^^B^b^ 130T(d:^17 (C) IC^T 
^tc^ >yL7:i^bHa#t^n^ii5X:^;l/:^-^ (RTA 
tIc) (C^oT, 1 2 co^i>/c£< ^>^®^^^^ 

MTci^mmn.) mt^':>rz4miti^nmn,^^z^i.^x^ 
^nit-r^ if^FsitmrnsT 1 3 xM^numMm^zi^^m 
ffi^^{bSTi32) , c z.xm.mMBMm^zik^m^ 

^^BitST 1 3 2 ^cftK.TK^4'X^l7K^:/^X^#||® 

< b H S ^ 4^ T CD U - if - Ha It ^ t c «fe ^ ^ ^ ^ ^ { b S 
T 1 3 1 tCfeO^^^^l 2 ^i^^B^bbT 

[ 0 1 2 2 ] ;^*ci^^ 1 0 ^±m^zm-tmu<miti^m 
1 4 0 tc^-To 1 4 0 x\tm 1 7 

(D) tC^-rmtcS^ 1 0 ^MJETtC^MLTS^ia^ 

1 5 0 1:^^^4 5 ox:(Dum^^Txm^ 1 oo 

^®tc Jp^l 0nm-'50nmO>''Jn >mitmf}^'bf^ 

^yi^mitmmtmm:f^x-7mMm^z^^mit^m^m 

[0123] (mzixms T2D) :;i5;:ICl^l 7 (E) tc 

^-r^tc^^^j^ 1 2 jfctx^-y- hjsiife^ 1 3 tc^L 
x^.mmm9!]:m^rfz) . c(DMmMm:is].mx\t^m^m 
1 2<Df^^itf)^^^&^X'\tm^f)^-mmm'^^. ^.mm 

hti&Bm 1 3 \'i.Tm^zitLm-r^^m^m i 2 
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iitfo mhMmmm^m^/^i$^-z^>ymizno^. m 
mmmmm=^i^-^zrT^m/)^m^^. wim:fs.^.mMm^ 
Biii^^fb^ 1 3 0 ^^K^y/x^wnam. mmiix^ 
^nmm.. y.^t7i^m^^mmit^nm^tLxno. x 

[0124} (^ = XgS T3D) ^ICSI 8 (A) tC 

^-rm^zm-y- hmmm 1 soy^m^zm^cD^x^/^ 

10 i$^ — ><Dlyi^7. h^X^ 2 2 ^m^L. mi8 (B) (C 

^.-rm^zm-y- hmmm 1 3S:a^4^^^^ 1 2 ^ >^:t 

[0125] (^lzgigST4D) ^(CS18 (C) tC 

x.y^>'^\z^om^L. m-y-hmmmi 3^m 
^m^it-r^. c(Dxmx{t^-y- hmmmi 3\zM 

z. z.xu'm—y- hmmm 1 3 cD^m<D^^jLy^>c^ 
^^(Dx. xy^>yj:m^zx^mi^mi2f)^mm^ti 

y^^Ts (CF., NH3, SF,#) ^fflt.^Tt)^l^ 
cn<c>(7)X 5^>^:^X^53' (C, N. S. F#) 

T^f^y- h mmm^ \zf^ AL. xmmmm^ my ^"t^^ mm 

t^^o ^nSlH^-rX'y5'>^(il OmTo r r 

i^y<DM^^x^mm<D7f^m^mmiz^Ki^y^<Df}m^ 
\zmit^n^o 

[0 12 6] (m^xms T 5 D) mmums t 4 ot;: 

30 ^t^^Tit-^tC^-y- h^^m 1 3tC^LT7K^y^X 
T^BiltL. m-y-h^a^l 3 (C7K^lb^2l31S T 4 

i^ffoo ^t^T^is (D) iz^-rm^zmm^Mimf)m 

150t:^b^45 0 t:CDig^#^f^T-C, Sfel 0(D± 

Sfc^> U n >^{t:^^;i^6;^^^xy- h^^^ i 4 ^ 
frg^ilS T 4 2 ) , "tO^^M^m^m 1 2 ti-^t^^SiiJ 

Ri^mm^f)^m=.y-hmmmi 4^z^'::>xmt^ti^m 
t^o. xy i^^^x(omm^^m^t^M^. w,zzy- 

h^mm^zT E o sm^m^^rzmitm^m\^^^ y 
:/tinu-vi)mti. n.%m^m\zn't^m'^^i)^\^±. 
r^. ^-y-v^mmm^it^m^y^^^xy^yy 
xnom-^. cco^ogxg^^^-y- hie^^^^isi 
m'&^^%\zmtmm<mmx'rro<Di)m^h^^. m- 
y- htf^Bmrnwit^m-hmi hrz'mzmwL^9v%\zm 
■t h^titz^-yxm-y- hmmm:^mi)^mvk^nx{tm 

[0 12 7] im^xmum^coxm) cni^^<DxetdL 
50 ^18 (E) - (G) \z^'t^\zmmmm^w\mxm 
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CO 12 8) im2mmm<o^/s.^m) c<Dm\z^m(o 

^mm 1 1 ^m^Lxf)^^m~y- hmmm i s^m^ 
T^iittSK 1 0 ^±m.\zm^f^\^^(DX'. ^m^m i 2 

T 3 DT-^^{*=^ 1 2 ^/^^-->^t^wi^zm-xm 
ST 1 Dxm-y- h^Bm 1 3 ^m^bxm<(DT. 

'^^'^)i^mi^ 1 7 /y- h^i^^ 1 3 (D^mikMf)^^^ 

[0129] ^fcmi s (A) tc^-r^ijc^^^^^ 1 2 

tcffli^feUv^x K-rx^ 2 2 icte-pT^-y- h^ii^l^ 

1 3 (Dmimf)^f^^^n^i)^. mmxmsT 4Dx\^mi 
8 (c) tc^-rtiic^-y- 1 3 (7>^®^^^ 

tc^-y-hife^^i 3^m<D^^x.y^>c^i,xm^ 

^^^^ 1 2 tic:corp1*>;fccmtcflS$n?^j:ir^o t^EoT 
CO 130] [^3^;^^J]||1, 2llSS0iJ'Tr(i-ML 

xiS:uya±:7.^mi^^m^m^^i^x\.^rcf)^. *0tjT 

ynirx) ^ffl(.^^.^.-em 1 . 2 IISS9?»J<h^Bj^t-^o b 
;i ^ b 6 0*J c7) ^ ;^ ?i I S S 6^ T^ct X ^ 5^ I c m 

2 ^ss0ij*h^ii-r^co-e, ^ii-r^xetc::)i^Ttis 1 
7 ^p^mLxistmr^o t^^^mitme^mmLxmML 

C 0 1 3 1 ] (^-X^S TIF) :*:fi?fjTt>IM 1 7 

(A) ^z^rm^z^^xmmom^i 0 ^MEE^mt^ 
ntzmit^mmM i 4 0 F^f;:^M-r^o :k^zm 1 7 

(B) ic^'r^itcs^a^;^^^^ 1 5 0 1;;5^^^4 5 0 1; 
(Dum^^Txi^^j ^>mitmf)^'^f^^Tm^mmi 1 

c 0 1 3 2 ] ^i^TS« 1 0 ^:km.\zm'rmtsi<mjc^ 

TtCi^gLT. m^Umf}^! 5 0t:^'5.^4 5 OX:(D 
Um^^TXT'E}\,y 7 X >- 'J :3 >P^;0^ e^K^^^^ 

m 1 2 ^y^xvc vD^(cfi!to?^fi^-r^ (^m^mm 

^Sa3lS T 1 2) , 1 0 ^:^^tc^-r¥;^j:< ^ 

r^fi:^ 1 3 0 tc^ IS 1 7 (c) (c^-rm*c^ >yL 

^^^1^ 1 2 <0^i>;^< <h*>^®@^g^4^ (MJET) -1^ 
;^^:^X^Wf?SMT. 1 ^lE^^l^Xco ^ - ^ > Cf 

iS7.mmm.^t^^rz$mitiimm%^^zt^\.^x^^Bit 
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{bSTi3i, xitMmm^Mmm^z^^mm^^mits 
T 1 3 2) , ^^:tcs^ 1 0 ^±%\zmrmy3,<mitiim 

140IC^L, ^17 (D) (c^-r^ics^ 1 0 ^ 

-y- hmmmm^^msT i 6) , co^-y- hm 
mmm^^mm^zTf^m^tmmtmitmm^mm^Lxm'r 
(Df)m^Li'^(D\t9ctmmxm^o 

C0133] (^^X^ST2F) :k^zmi 7 (E) iZ 

:?)^^(?)?^^^^/h^(cihi66n'g)o -yj^^mmx^tiitt 
m-i:mxm.mm<iiimmm^mmii^^. m^(Di&uit\z 

C 0 1 3 4 ] (HHX^S T3F) :;^{C|S19 (A) tC 

f^rm^zm-y- hmmmi 3 (o^^tcRff^ovx^^ a 

^-><OU>?X h 2 2 ^J^fiEb, 1^19 (B) tC 

20 ^-r^tC^-y- h^lfe^ 1 3<h^{c4^^^^1 2^>' 

[0135] (^EgX@ST4F):;^(C^19(C)tC 

2 (o^s (^-y- hifea^ 1 3 t^^mwm i 2 (om) 

zsmm^f}^m^y~- hmmmi 4^z^':>xmt:>n. jl^ 
i^m^xcomm^^m^iti^^o m=.y- hmmmmi^ 
mmiz\t.m^j:mxmm^nrzm-'y-' hmmm^m^ 
30 y y^t7i^mm7i^mmm<Dmmxxy^>^L. mt^itL 

CO 1 3 6] (mmxmu^<Dxm) ^tii^^(^x^ti 
019 (D) (F) {ZT^rm^zm 1 ^js^^jti^^TW 

CO 1 3 7] (^3ll5S«sj(D^;^5cf,m) ^ ^ ii5 ^ □ 

urns T 1 Fx\tTm^mm 1 1 ^f^^sbT;5^<b^-y 
-hifea^i 3^m^-r^^^\tmmi 0 ^±^\zm^u 

40 f^y^^^^mhu^^. mzzmmimm^i:mx\tmmm<D 

xmitm^m^-t^. se-pT^ii^^^ 1 2 t^-y- K 
^^^Bml 3<D^m/)^m^^tix^^t. mmit^^\tm~ 
y- s^ife^ 1 4 <h^-y- h^a^ 1 3<D^mi)^nm 

xftnoo ziti\znLx^m^mx\t^mi^mi 2 tm 
-y- hfi^mmi 3 <D^mf)m^xm ^Mitm 

[0138] xM'^y-hmmmcDm^^zitm^m^m 
50 ^-rcotc^L, :^mx\tm-'y-' h^^&mm^cvD^m 
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xmm^um^ i o o or:mmmmt-r^) izmLxm 

xm^<Dx. xmmMum^ i o o o t:@^7^^(h®ia 
itLxhmtifzmm.^ii^m'r^T FT^{^^ihm^<D 

um^)^! 0 0 0 x:mm7^m<D^u-fa-tx\zmmt^z. lo 

[0 1 3 91 mizmmnmST 4 FTIl^^^^^® tC 

mxy- hmi^m i 4 t lx (Dmitm^m^r ^^{zm 

"tn^^mo^^m^mi 2 ^m^mf)^it,m^. z.<d 

ittmtscDx^n^m^^xmytvrzT F T\tmm^ti^^ 

-->^bfc^(c^-y- hmmim^m^\.x^m^m 

\z^n\t^mDiBLZsmm^i)m^^. 
[0140] i^(Dm<DT F Tmimmm<om^ 
(S'jovviu^^-^' yn-m(DT F TW^mmx<DWi^) 

TmT^mm^mm't^mmxmmi.rzi)^. m2o\zm'^ 
TFTmmmm {M^^mm) ^m^^x^^^^. 
[0 14 1] m2 o\±:^^m(D'^m\zm^^^m<D\^^^ 

mz. TFTMii^gl 0 0 AtCfi^iin^^.y hTFR 
D- Hn^y<:7^L L 1 ^^ilJto^^^PHR. CVD^^ 

pvDm\z^K^^mw^m(Dm^^norz}sb<D'=^mw^^m 

yn- F;<> v^km^z^^^^nit^norz^<D^¥Bit'^ 

^^i^^mit^m-BLnmit^m^no^<D^m'^0HU2 
^2 a- y ^mhh 2 t'f}^c(Dmizmf^-^nx 

-S3, S4. S5, S6, S7, S S^lftLXmmL 
Xm^o ^lD-KD^y/7^LLl RZ^m 2 n - K D 40 
d7^LL2tCti'>^-y^-Sl, S2IC^^toT||g3$n 

[0142] ccDm^zm^^LtzT F rmmmmi 0 0 A 
izm^'^xmiMMMoymi 4 (b) -^14 (e) tc^ 

[0143] 2 0 subl'-sub20 
^dttSiia^ h T F R 2 0 ^(D^^ s u b 1 - s u 

b 2 0 ^4 2 sximm^zm^^nrz^mmm^PHfuz 

«SA-r^o gfSsubl-sub20 (D^>i^ /)^^mm^. 50 
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^PH Ric 2 o^mJ^±^^^tixi^rzm^mmLx/)^ 

^, MSiiD^J^^y KTFRIi2 OtSccDSKs u b 1 -s u 
b20<D^'^;!i^61 tStaooS^ s u b 1 ^^{tJflD^^P 
HR;!)^'i>4^^(^££^^CHM 1 (CfiBA-T^o 

[0 14 4] ¥^^^i^^cHM 1 \tm^<D^m^zTm 

-f^tzisbtDP EcvommtLxm^^n. -^^--^^f^u 
m\t4 0 ox:mm\z^^^tixm^o ccD^mi^^m'^ 
CHM 1 ^z^x^ntzmm. s u b i ^^m^mtth-r^ 
^m<D^^it^m^m^^m\zuT^Z7R-r^^ 

5^m:^AoftS = 7 0 0 0 SCCM 

=e y y'^y-^xmrn = 250 sccm 

E.tt = 1.5 Torr 
m^mm = 2 4 mm 

RFm:^ = 0 W cy^XT^m^Lf^^u ) 

mm = 3 0 

tCg<o ^tC^^^^M^C HM 1 P^gTS^ s u b 1 

^ (^14 (B) mm) . z<D^mi:m\t]^T(D^9¥ 
^n.tixmm = 7000 sccm 
"eyy^ytfx^m = 250 sccm 

fitl = 1.5 Torr 
mWimm = 2 4 mm 
R F^;^j = 9 0 0 W 
BtFp^ = 6 0 fi^ 

TfT^» ^c^^^a^ s u b 1 C0^®fCtSiP$;^^ 2 4 0 
0:f>^xhn-A(Di^U n >^{t:J^;Ji^ b/^ct^Tlik^^ 
^1 if)mi^^ti^. :k^z^m^^m^CHU 1X(DB^ 

m^^^mo^^^^iz^mi^^m'^cHM 1 p^ts^ 
s u b 1 \ti:iT(D^n^ 

r >iU:i>;^/A^fi = 6 5 0 0 SCCM 

'Eyy^yiST.mm = 75 sccm 

E.f] = 2.25 Torr 

S^Fall^ = 2 4 mm 

RFm;'^ = 0 W (y ^XT^f^fi£b;^j:i^o ) 

S^TpI = 3 0 # 

tc@<o ;*:(c^^^^^^c HM 1 -e^te s u b 1 (D^ 

©ictir T A U n >^;^^b;'cJ:^¥^^^ 1 2 ^ 

?^^-r^ (^14 (B) o CO^^Xgt^J[^T(7) 

r >:^xcfSffi = 6500 sccM 
^/y^>isxm.m = 75 sccm 

= 2.25 Torr 

mm^m = 2 4 mm 

RF^:^ = 600 W(0. 287 W/ c m' ) 

P#Fb1 = 2 8 0 

xrfo. 

[0145] '^{Zmmn^^y hTFRtSlfegCDg^s 
u b 1 ^^^^fifel^^CHM 1 /j^i^^^itmCR Y S tC 

ttSA-r^i^tc. 2^m<Dmms ub 2^j'mtmm^p 
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[0 14 6] i^rafb^CRYSIC^^^tlAc IfegCOS 
s u b 1 \ZUT<Dmn^ 
^-t^^Um = 4 0 0 x: 

7i<imiixmm = loo sccm 

= 3.0 T o r r 
U-lf- = KrF (2 4 8 nm) ^-r>b:-A 
U--tf- t'-A4^fi'Ii = 100 iim 
U-lf-(/) t:-^x:^^;l.:^=-^^ = 2 2 0 mJ- 
cm' 10 
U"1f-MI^^# = 9 5 %S*a ( 5 M m/i^3 
N) 

^Mm^^ = 2 0 0 H z 
mm = 4 0 0 

mi 4 (c) #M) o c<Dm^m^^m^cHM i tc 

>mitm (Tm^mmi n ^ur^ji^y y Tsz^^j ^> 
m (4^^^^i2) f)m^^n^. 

[0147] :kizmmU7t^y K T F R (1 1 *$C@C0S1S s 20 
u b 1 ^j^^afb^C R YS;i>^^31^CHM2 tCAiif 
^ch^^tC, 2l$:acD^^s u b 1 <&¥^#:fiE^^CHM 
1 ;:»^b^^B^b^C R Y S tc^A-r^o S;^cftSiiP:J^ ^> h 
TFR(i3*$:g(DS^s u b 3 ^l-mmm.^PHR^^'^ 

^m^f^m^cHM 1 (c^A-r-So 

[0 14 8] 52l^^CHM 2 iC^ii^tl/c 1 
s u b 1 <^l^Tc7)^f^ 

"^tzfi^um = 4 0 0 t; 

7K^:^7;o^4 = 1 4 0 0 SCCM 

=190mTorr 30 
M^mm = 1 2 mm 

RF^:^ = 100 W( 0. 0 4 7 8 WXcm 
' ) 

mm = 18 0 

•vyf^mitmm-r^ (mi 4 cd) mm) o -A^zmmmc 
HM2 r<Dmm^^^^omK^^^zmm^mcHM2 

F*gTgfe s u b 1 ^UT(D^9^ 

mmi^^mm = 3000 sccm 

J£f] = 1 T o r r 

S^Felfif = 1 2 mm 40 
RF^:^ = 0 W i-^y X-^^mf^LUl^o ) 

mm = 3ofp 

^zm<. :k\zmm^cHM 2 f^-c i ^^<Dmw, s u b 1 

it-fey^i^^ = 4 0 0 "C 

i!^:^A&Sffl = 3000 SCCM 

E.tl = 1 T o r r 

g^ralSi = 1 2 mm 

RFm^ = 900 W(0.430 W/ c ) 
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t?i^{k5aii-r^ (^14 (D) mm) . :;^tci!a3i^cH 

M 2 TCO^^^ft^^^ 0^^^5l>(C52lil^C HM 2 ^ 

T EO Sfiftffi = 6 0 SCCM 
g!^^7.»iES = 1 5 0 0 SCCM 
&t} = 650 mTorr 
S^Talf^ = 12 mm 

RF^;^ = 0 V/ (^^X-^^m^bf^l^^. ) 

mm = 3 0^5? 

tr^o ^(Cjai31^CHM 2 subl(D^iD(Ci> 
U n >®g{t:^^b:^j:^m-y- hlfe^^ 1 3^f^fig-r-S 
(SI 4 (E) #Hpj , C(DXgHJ^ATO^<4^ 
TEOS»ftfi = 6 0 SCCM 
i?^;^XDf£fi = 1 5 0 0 SCCM 
f£tf = 650 mTorr 
giSFBiRi = 1 2 mm 

RF^:^ = 900 W(0. 430 W/c m' ) 
P^FbI = 1 2 0 # 

X-ffOo CCO^tCLTiai31^CHM2F^TtiS1Ss u b 

1 \zm^L fz^mi^^m i 2 tc^-r^^^^ft^ai^^D^i^fb 
Mst^-y- h^ife^ 1 3 cofi^^^ ^fT^„ z(Dmo) 
mmmm\^3 9 of^mx-m^o ccDm^mi^f^^^cu 
M 1 izmm^tifz 3^^<Dm^ s u b 3 \tmm<D^n'x 

Un>^ (#^^^12) f)m^'^ti^. ^^^Bit^C 

R Y s izmm^tifz 2^E(Dm^ s u b 2<D^^mi^m 1 

[0149] t^f^cn^^ OigLX^S^ s u b 1 - 2 

o\zn-^^mm^m'A'ifot^\z. m2u-va^y^M 
LL 2 i,zmm^nx^rzm^^m:k^m9\'{zmtiiL. i^i 

[0 15 0] (w^zm(DT F Tmj^mmx(Dmm) m2 
1 ^t:^mm(Dmm\zm^^^m<DmM^T ft mm^m 
(±n.^^^m) (Dmmmf^mx^^. zaym^^'^^/)^ 
^m^z. T F rmj^mmi 0 0 Biz\tmwL<Dmmyj\^<D 
±mmy)^^TmBUzi^f)^^xm 1 ^^'^ll 1 

B. ^ 1 iaH^C HM 1 B . ^ 2 i2l31^C HM 2 B , m 
3 5a31^CHM3B, ^2n-h*D^y/7^LL2B;5^C 

com^zm^^n. cti*b(Dmmmm(Dm^z\ti^v y 9 s 

2B, S3B. S4B. S 5 B f}^^ ^ tlX m ^ . Ml 
mm^CHM lB<i:^2^31^CHM2 BRUm 3 

^cHM3Bicna-^n > ^7 ^ mi^rz^mmmmm 
c oN^i^^tj-^nx^^o ^mm'^mizitmmi^ e X I 

p c 1 - p c 5X'mm-r^m\z^-z^xmm^m(D\^&^ 
mmthM^m^zf^-Dxm^. x^mm'^m<Df^BE\tmi 
Tbmm s^timp G i - p g 5 iz^^x^^^mih^^ 
m^zu-oxm^. 

[0151] ^iP-KD^y^^LLlB tZHSK<0|S 
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1 f)<mm^tixm^. 

to 1 5 2] mi^m^CHM 1 Btig^TiM 8 0 cm 

nm(o^miM^.v-> z 2 1 . ^m'/->z 2 2 . mua 
m^j-yz2z. ^n^¥n\^'J->z 2 At^m^zn. 

Ml Boi^^iiJ!jn^v/->z 2 1 ^xS^m^'J—yz 2 2 

tC^fi^-r^{4gtClSm2;^X^A^G I 2^XS%Z-f57. 

^Ai=G I zt^K^^mx.. mzii7.Mx%o i 3 (ct^t 

^ 1 ^^^^y K C H 1 75^S^L.T^-5o mim^.V->Z 

2 4 (C^bT(iU--tf-^MgiL A 1 tT^^I^L A2. 
U--tf-7l£gSL A 3 . ^;:DJU--*f-7ta^APLA4;:>^^ 

[0 15 3] ^2i2lS^CHM2 B (C HtK ^ > Z 

3l75^^^^^n. Ccr>7K^{b^/->Z 3 K^i^^iKtJtd;. 

u 2 B(op^i^mi\:'/->z 3 1 <Dm^m\z^'^-t^&,m 

CO 1 5 4] ^3i2l31^CHM3 B \Z\tmit'/ - > Z 4 
1 ^af@glb^J^^^^/->Z 4 2 ;:i^^^$nT^'5o ^4 
50=31^0 HM 4 B(Dp^mitV-yZ 4 1 {CtS^-T-SfiS 
tC{i7ry>^^i§GF:0^ig^$n;rc^5:yx#A^G I 

V YCH2f)mmhxm^. xmitmm^v-yz A 2 
\zi^^'^^{^m\z\t^^jy^±mG¥Rumniiy^^.^ 

(om^iiT.mx'^G I &\z\tmz^m^y hch3;^^^ 

^ L/ "C ^ -2) o 

[0 155] ^2D-Kn.y^^LL2 B\Z\t.^^(D^ 
aiPfC vi- ^ S 6 B;5^'ig®$n, m7:^/;^^A^GI 

[0156] c(Dmzm^^hrzT F Tm^^^mi 0 0 B 
^m^^^xmiMmmo^mi 4: (b) -1114 (e) (ctk 

[0157] ^-fy^ry^SlB^m^. 2Q^(DmWL 
subl-sub20 (S^IO) ^^ID-Ha-y^ 
L 1 Btc^A-r^o :k\Z'^^ S \ B^mC. i5 
X^A1=G I lf)^^T)l::S>/i^m (7K^=3%e^) 
rg^^^^^ 1 D- KD-y ^^L L 1 BfC^A-r-S. JE 

:^i^g|I^P C ifiiSfeO^l o-h'a-y/^^LL 1 Bp^ 
07)^:^^ 1 a t mn^i)^^ 5 a t mnm,(Dmm<DKti t 
•r^. ^ 1 D- K n -y /7^L L 1 B^^^c;^tt-5^^cD5^' 
m;5^0 . 5 T o r r um^m tf^-D tz ^ . m 1 ibmrnz 

9^m^CHU 1 B-CHM 3 B (7) ^ H JE :^ a t 

5 a t mmmt.^^m\z)^'hmmmmp c i tc^sc 

O^^L. ^(^'^v-^ •y5' S 2 B^^ttT 1 ^@C0^^ 
s u b 1 1 52131^0 HM 1 B (CHAT'S o 
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[0 15 8] ^15SS^CHM 1 BTIlt-^lCteOS 

s u b 1 1& 4 0 Qx:mm\zmWi-^^. s u b i td: 
g^^i^sscoNfcfeo 1 c my^nm(Dmmxmm 

-r^. ^«iJtJD^^y->Z 2 1 <D:^^lig^s u b l;:i^3 
5>rBm^£A±J!n]^$n^lttC 18 0c me^tA±-cw 
s u b 1 T^j^m 1 fi^J^'N ^y K C H 1 (DT:^m.m 
(^M^/->Z2 2) (C^i^$nT3t5Ac6, ^3^A^ 
A^GI 3;5^bKUv^>^500SC CMg^^A L 
1 Si^l^^-y KCH 1 COX U -y h (^2 0 (B) , 

10 (c) mm. ) fi^i^mwi s u b 1 fcr^ittr^^L, t^iT 

S i, H, 3 S i + 4 Hi 

mf}^^t^^^mi^m 1 2 ^j^figf -5 (^14 (B) # 

B^) „ COP^^2 :^A^A1^G I 2;Si^^(ir;U=f 

/>^> (tyi^^>=o. 1%^^) ^mxr^o m 

2 ijxmX'^G I 2\ti^ ^ y S 2 BCDM^Z^i^X^^ 
<DX. ^m^y \^ CH 1 X^^LfcTKm^Pm^^^CD h *J 
y^>m<D±X(D:fSX\t. ^ 1 5aJl^CHM 1 Bf*3^S 

20 ^mm:ij\^^zmii^±mmf)^'^Tmm{zmti^. :i<Dm 

^m^y K C H 1 s u b 1 cor^lRitS 1 mm^^- 

5mmmm\z^rznxmo . :^'J y hmito . Smmm 
m--2mmmmx^^. ¥mi^mi 2^mf^^nrzm^ 

s u b 1 fi^(7)^Jta^ V— > Z 2 3 fCfifeil^n, tzx 

1 ^mmcDmm^m^^i^'rrcm. ^^a{i:*y->z 2 4 tc 

mm^tl^. ^^{by-> Z 2 4 Xltm^ s u b 1 Ji4 

0 ox:m^{zjjQm^tirzikmxu-^-m^^n^ m 

1 4 (C) o c:oE^tctiy;u=i'>/^ y 
hU>^>, Tk^^ti^ 1 ^3S^C HM 1 B F^^S^^ 

<^^¥Bitity)izf>^>Hm7t^mmm.Txntyti^. 

[0 15 9] m^Bill^mTLtzmiy^y^S 3B^m 
tt. Sfe s u b 1 2 ^H^C HM 2 B iCfiKii-r -So 
m2^[l31^CHM2 Bti^4;^X^A^G I 4;i^6 7K^ 

a t m^^^^ 5 a t m^^T, ^K^(7)^Etl0. 03 
a t mg^;:>^^ 3atm^^) iC^^oTg-Sth^^lC, h 

0 3 5 0 r^^tcjiraj^^nrg-So ^2jai3i^ 

OHM 2 BXitmW. s u b 1 ± d ff^fig ^ ^^^J^ 1 

40 2\tRT Am<Dy >y^^ ifpmm^\i. m^^moym 
^umu6 0 ovmmf)^^ 9 0 o'cg^'\<h±#-r-5« 

(^14 (D) #B^, ) . 
[0 16 0] Ti^mit^myjmTLrzmxy^y^s 4 b 
^m^^^mnz\t. m2mmMCHM2 BRz^msmm'^ 

C HM 3 Bco^i?;^ci:< <i: t>-:^li:T;^14^Hm(h LTg 

<. mm&^iz\tm2 9!immcHM 2 B(D7i^m^f£^ 0 . 

1 a tm?^^. m352lJl^CHM3 B<Dmm^EE^ 0 . 
1 a t m*^<i: L;^^, -y S 4 B ^ ^ (tTg^ s 
50 u b 1 ^^3 52lil^CHM3 Bizmmt^o 
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[0161] ^3 mm^cHM 3 B (Dmitry- > z 4 i 
'v\tm2^m^y \^ CH 2 /}^^:t'/>^ I %m^-- 1 0 
%mm&.±^mLrcmm^mL. g^subico^sti 
m^Lfz^mi^mi 2(Dmit^mt6^ mitmmymi 
4 (D) #BB) , m^^xm3^m^cHM3B<Dmitm 

f^^'/->Z 4 2T'li^3fi£^^-> KCHS^-bTEO 
eSatmgS, TEOSgf£ft=100SCCM, 

mmm i 3 ^m^-r^ mi 4 (e) ^m) • 
[0162] m-y- hi&mm i s^m^Lr^m^tm^ 

±<Di:m\t2^Eiy.m^<Dm^s ub2-sub20tC-::> 

^^w.(D^mf}^mtd*^ti^o 2 0 tfi:c»sis s u b 1 - s 

u b 2 0<D±X^^m2 n-HD'y^^LL2 BtC^i^^ 
tlfz^iZi^ ^ y 9 S 5 Bf)^mCrc<D^mmLX/)^^zy^ 
';/^S6B^^#. m2 a - y ^MLL 2 Bf)^^m 
ISs ubl-s u b 2 0 ^^Ih-r^. 

[0 16 3] m^mmm] ±B^(6^mmmum-'y'~ 
hmmmi 3 ^m^i^rzm. z:<Dy- hmmmi ^Rzf^ 
^^i^mi 2 ^zm^jim^n-orz/)^. i^y.T<Dmmmf}^^f 
m^z^mi^m i 2 ^m^Lxf)^'^m-tr- h^mm 1 3 
^m^-r^^um^io^:km.^zm^-r. R-D^m^m 

[0164] (T FT mm^m<Dmmm^) m22^m 
mLx:^m(DT F T<Dmyt^m{zm^^^'^)\^^^^ yn 

[0 16 5] m2 2\zx:^m<DT F rmmmm^ 0 oti 

M^-^®?^ ^ X ^ff 3 Ac fi6 (D y ^ X V C V D 

@4 2 0<i:, m.m^Mm (RTA) ^ -•♦f - Mlt ^ff 
5;^cfi6c7)yn-JU^4 3 0 ^, C n (^rp^^l^^T 
ii^4 4 0 <h/>^^tt^nT^^, mii^4 4 OttT'^X 

^cv\>mm4 2 0 chr--;u^4 3 0 ^(Dmxm^^ 

fo]<&5^^A41. A42, B41, B42T^t*o ) f)^ 

mm-^nxm^. ^^x^c vdii^4 2 0 <hT--;u 

^43 0&y^«gii^4 4 0 (C^LTtl K^-f 7n>y-1^^ 
-4^5^T^>7'/j:i'^{iA^KSfP^^4 5 0 , 4 6 

0, A 7 Qt^^^mm^tx. ^E.y^nmit^nm% 
mm,^m.omf)^'^m\zU':>xm^. y^x-^cvDi^s 

4 2 0 <hfigiM^4 4 0 tCDPBl^7--;U^4 3 0 
^440<hC7)rBlH^I^A4 1, A42, B4 1, B42 

x^'^m^xm^\zmw}i.xmm'^n^iy^ y^-s a 

1, S 4 2 T'tt^^nxg^. XfigM^4 4 0 <h^^(h 



< 24 ) 1 0 - 1 1 6 9 8 9 

46 

coPal^b^mc 4 1 , C 4 2 T7n-rS^co«saiAi|jf^tCil 
i()LTrai3^n^i^r>y3^-S4 3 T'tt:^€>nTJg'5, 

T'^X-^c V DH^-^r - -;u^tc-3i^Tfi^ 1 2^xJ^ 
mi 3 ^mmLxmrnx^tz^^n^ m^^^-m-h^^^^. 

[0166] {T F T (DW^:hm) ^IC^ 2 2 ^XSm 2 

3'^mmLx^m(DTFT<Dm:m^m^mm'r^. 

2 3 li*0iJCOT F T(7)^ii;^^<&^-rxggfrci^T# 
0. cnet^X^COF^TT^ 2 3 (B) iC^f Xg;&^*E>^ 
2 3 (E) (C^-rXgigliS 2 2 tC^t* T F T^ii^^ 

10 I 0 Q^xno. ^^m\t.m7 ^^mLxmrnvtzmm. 
-^mznm-t^. 

[0 16 7] 02 3 (A) (C^^^tC. ^-r^^iS^^ 

C(Dmm 1 0 F T^ia^^4 0 0 0^i^^4 4 0 
An, 10'Torr;)^ei0''Torr^^(DMJET 

b^^x^c VD^^4 2 0(7)Si^:;^4 o i \zmx't 

[0168] 1323 (B) \z7R-rm\zmm^mii^nrz 
20 y^x-^cvDiig42o (D^it;^4 0 1 nmzm^^ 
mmi^tzmi. -f^X'^cwi^xk\zik^m^umf)^mib 
0 1:;)^6^4 5 0 t:co?a^^^TT% mwLi 0 (D±m\Z 

2 tLxiti^^j :j y^itm^i^o zi>mitmm<Dmm<D 
[0169] (^-x^ s T 1 G) m^^xmw. 1 0 ^± 

M.^zM'tmUK. t'^XvC VD^^4 2 0CDJS^£;^2 
0 1F*9Bi5lCT, Sfe 1 0 ^^JETtC^^LfcS ^ :/^X 
30 CV D^^Z^O m^Umf)m 150t:;5^'S>^U4 50lC 

(Dum^i^Txm^i 0 (D±m^zr=e)uy T 7.i^^j z3> 

SST 1 2) . C(Dm(r)mniSXi:LX\tm^^^i^i^'y 

[0170] 'AlzmWi 1 0€7'^XVCVD|^^4 20 
(DKft^^4 0 l;:>^bfigi^^4 4 OfcmaiLAc^, S« 1 
0 ^i3gi^^4 4 0;^^br:^-;U^4 3 0 iC^Af -So C 
COPBiy^XTCVDg^4 2 0 <D^it^m4 0 1 t>i)gi^^ 
4 4 0 =^7 --;U^4 3 0 CDF^^t>MjETXti#@^{t:f4 

40 nmn^^^z^k^^nmo . mmit:k^\zm^nfj:\^^. 7 
--;u^4 3 o-eji® 2 4 (c) ^z^tmiz^m^^'bm 

#t^n^il5x4^;P4^-7t (R T A>t^ U'-'tf-Tfe) (cfe 

(^ss^^afb s T 1 3 1 ^mmt^^Bit s T 1 3 2 ) o c 
o:>mm^ 1 0 (Dmm'^^mi^m 1 2 (^^^jiui^-x ki? 
-ef^^^tiTisb-r. f^.^^mi$^mm^izmitmhm^ 

50 gT-co^Jtei^rgA;t>^/ci: < M«6Tii;|fgg<!:;^j:'S>„ X^m^i^ 
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[0171) :kizm^i o^7zL'-)im4 3 o-/}^^mm 

^4 4 0 tCfigmLAc^, S« 1 0 ^figii^4 4 0 ;5^6y 

vDSg4 2 0 cD^i£;^4 0 1 c^A-r^o 

<DPa1t>y^X-TC VDil^4 2 0 l^(S^Til^JETX(i# 

/Sil.^, y^X-^C VDl^g4 2 0 (D^f£;^4 0 1 Tfti, 
S2 3 (D) *C^-r^tCg^ 1 0 <&MJETfC^i#LAc^ 

1 4) o c<D^^ x-^mm. mm-:f5' x-7mm (mit^ 
31ST15) T^':>rhmt:)r^\^^o "tcDm-^^mi^m^ 

mm\z^\^m^^xmitmf}^m^^ti^<Dxmm':f^x^ 
\z^^^mi^m^mmit\t^^rj.uo s ^m^m^-r^ 
±T$f ^ Li^o mm^iz\t7Kmy'7 x-r^m^Lrzm\z 
M^^m^rmmzf^x-^^mmL. w^zm^^^'br 

D ^^mi$^^m\tmmizmm^nxi±mo. :$immmx\t 
mmf^fs^mm^Ti^m'^mmxm^^tL^^tLxm 

i1X(Dmm\t. 9 9. 9 9 9 9 %^^i^±7;>W^ b < , 
y^X^iaiSBtcojE^^jtC^LT 1 0 '^^i^l^^^m^ 
^^'^a6^n^, ^sj^tf^^y^X ^-^2131^ 1 T o r r 
TfT^^^tltaWmS^^fi 1 0 ' T o r r m^^OM 30 
E^T^^*;6^^6e) ^n^o igl^^TSIS 1 0 ^;^mtcSB 

•r*;^ci: <ii;^LT, x-^ cyDm^z^ommumf)^ 

±mizi^^j :3 >m<[:mf)^'br£^m-^'- hmmm I 3^ 
mf^t^ im-y- hmmmm^^mmsT 1 6) . ceo 

CO 1 7 2] -^(Dmm^ 1 0 ^y^Xx'C VDgM4 2 

0 (^M^£;^4 0 1 7)^^>D^ii^4 4 0 fc^mu^t^, SIS 

1 0 ^figi^^ 4 4 0 75^bg@31^(C^O aifo 40 

[0 173] (m~xmsT2G) cnum<Dxm\tm 
1 (^16) tm^xm^^. f^i;< ^ 1 6 ^# 
Ba.LT^^(cij^^-r^o sr^ie (a) ^z^-rm^zwx 

16 (B) ^zfjkrm\zm~y-ht(&mmi 3 t^{z^m 

[0 1 74] im^XmS T 3 G) '^izmi 6 (C) 

^-rm^zX"^ x^ cv om^z^o m^umf)^m 1 5 0 1: 
f)^^m4 s ox:a)um^n'Tx, 1 0 co^ptc x u 50 
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1 4^m^'r^. 'to)^m^m^mi 2\t't<D^mmR 
r/mm^f)^m~y-hmBmi 4 iz^r^xmt^n^ im 

-y-K^a^Xg) . m-y- hlfe^iJ^ 1 4(iTEO 

^mz<Dm<Dmmi^^tLx'e y i^^y^m 
^iJxtayM-^i^ x^mi^^h^i^. xmmmoymmm^ 
:k€< Lx:t>mm^±^ <-t^miz^itm^mi^^xh 

[0 17 5] (m^xm&.m^<Dj:m) ttii^^<Dxm\t 

[0 17 6] i^4mmm<D^M) mmf^mm:^mx 
^-y- h^Bm 1 3 ^m^'r^i^\tm^ 1 0 

^^^fiii 2 o^®{i:^xS<hcos^£;icfifeoT^<b^n 

(D^mi^m'/)^^^^zm^ti^. mxx^'V^)i^mi^i r 

t S^^^ 1 3 0#®t^^;)t^(,i^, TFT30O 

> H off ^ M H jE ^ <h ^ o Ac ^ ^ 0^ ^ 14 Tif^ ± -r -5) , 
x^^B^b^ifiiif^TKmfb^iis T 1 4 (^K^y^x^^a 
31) ^^fi:^3isTi5 im.nx^X'^^.m (Dm\z^ 
^<D^MM^%\zm'^nt^\^<T:>x. i^m.\z^^ 

MO s #®c7Df^^t)^c:/^ii, M(c^^ft:^li S T 1 4 

m.nf^(T^^mx±^U'^hw^^-\zm^^i)^)^^. 
^(nn.%^mmt^^'^-t^(Dx. ^^otf 
T 3 0 <j:>^-^n,ms.EtLiR-:,tzm,%^^^fim^L'^^o 

^\zm\L%.nsi: 1 5-CH^^bfc:fi#;:cMOS#®;>< 

[0177] i^mxxx^m^m 1 2€A5'-->^-r'S 

1 5 <i:£K^i^m^ 2 1 ^J^fi£-r^mrfc. 7.'rvXfin\^ 

- vcomi^^-y- h^^j^ 1 4 ^^j^fi^-r^^tcfeo . 
¥^^^1 2 (DdwgB^^-y- h^ifej^i 4T^oT 

[0178] 1 2^A5^-->yr'5BU(C^ 

-y- hieifeM 1 3 ^J^JB£bT@< (^T-, Ui^'Xh^-X 
^7 2 2 ti^-y- H^fei^^ 1 3 cO^®lCJ^0£$n, 4^^ 

^^1 2(Dm.m\z\t^^^t\fs.\.^. ^ni^^m^mx 2 
<o^®tau vx h-cf^^^tif. ^v^>ium^i 7<hy 

[0179] i^:^^^?gT'ti^-y- h^^^ 1 3 
eSLAc^tC. T F T^jii|g4 0 0;i^6SS 1 0 ^gxO 
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mt>m2 3 (D) <r>zf^ x-^mm^Tm. m^tm 

<D. vt^<DT FT\z]t^Lxmcj:mrm^^^zmtirz^ 

[0 18 0) ims^mm] ^tc^2 4 ^mmLx. ^ 
m(DT F T(Dmm:fjm=^m.m't^. m:^m<DT f T<Dm 
my3m\tm2 4^zmirxm\z9c±':>x. m4^mmtm 
^^2 3 (A) ic^-ri^75^ib0 2 3 (E) iz^rxm 
^no. :^mxhm2 3 (b) iZ7j^-txmf}^^m2 3 

(E) (C^-rX^tSia 2 2 tC^-TT F TMiggM4 0 0 

^yjm(D\^m2 3 (A) ^z^'txmf}^fE>m2 3 (d) 

^-rxe(il5^B.^^^B§L, 02 3 (E) (C^-rie;5^<b 

[0181] (m-XnS T 1 H) 023 (A) (C^f 
1 0 F Tl!i^^^4 0 0 tCAny^^, 023 

(E) iz^-rm-^- hmBmm^m<Dxm\tm4^m 

[0 18 2] im-XmST 2H) ;^(C0 2 4 (A) tC 

m^h. 02 4 (B) \z9r^^mzm~f-hmmm:i 3 
tPk\z^^m^m\ 2^y:t h^jv^^y^i^m^mi^^x 

[0183] (^HX^S T3H) ^fC024 (C) 

^-r^tc^-y- hmmm i 3 ^MfXTxcD \^^-c jiy 
hmmx^^xh^i^o 

[0184] (mu^XmST 4H) ;^IC024 (D) (C 

^-rm^zy^x-^cvDr^m^z^om^um/)^^ 1 5 0 
'x:f)^^m4 5 ox:<Dum^n'Tx. Sfeioo^®(cv 

'J 3>g^{bm^^fbvU=r>^;)ib/j:^^-y- 
m 1 4 ^f^fiST^o 1 2 

-y- hifea^^j^fiKie) , z.<Dxmhm4mmmo)m 
2^- h^Bmm^^mtmmx$)^. m^xm^\^^ 
^ xmxnom^itmmxmtmmLxn^^. xy^> 
^iSTst \^x\^it^m'^mm^m\^^^(Di)'^n^ Lt^^coti^t 

[0 18 5] immx'^^Ano^xm) ^nj^^cox^n 

[0186] (^5 nmmcoi^^) mmts,mrt:^fkx\:i 
n 4^mm(Dt^x<Dm^^m'r ^(D^zM^x . :k(Dmm 

^^t^. 0 2 4 (B) tC^-r^fC^^^I^ I 2^y7t 
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h^fe^M 1 3 (D^Di;:»iU SVX^22(CfeoT 

ff^^n^;:?^ f^^^tirc^-^r- h^a^ 1 3ti^gg 
4^^11-r^c^-tf, rFT(Dm^^^^/)^^^-r^. ^ 

1 4 ^Jp< m^fe^COT, ^^^J^ 1 2 (D^J^ggOSMtl 

10 [0187] i^^ SHJg^ijrti U>^X 2 2 fCfe 

■:>T?§^^nAcm-y- Mfe^^ 1 3^BS^^(::|^^L 

x^ m-f- hi&mmi 3 (ommrzi^i^^m^bx^^ 
c(Dm^^z\t^^mi^ml 2(Dmm^^±<mmLr^\,^ 

<DX. m-y-h^mmi 3(DXy^>^^i^^0 J^y 
hXy^>^{Z^On':>Xh. X y ^ > ^m^Zi^-o X ^ 

mi^mi 2y)^mm^ti^mitf3i\^^. 
[0 18 8] [m4mmmtmsmmmizmm-r^m<D 
mmm] ccmTm^mmi iRz:^Mi±(Dr^)iy t x 
20 i^^j zi>m^^ibr£^^^mi^mi 2 coj^j5£fctiy vXvc 
y Dm^m^^xmmvx^rzf}^. 'tti^zi^^xT./'^y 9 
^^m^-^xh^iK mizAmitmmsT 1 4^^^^^^ 
^ ^^&\z^^m^tmm^<D^mmMt^mm ltzec 
R- cvDmm^m\^^xh^i^. 
[0 18 9] ^^mi^mi 2<D:¥M^^^m^it'r^t^ 
omj^.fj^'^-rriifi. yi^mitmrnsr i 4 {Ti^m-^yx^ 
^n) izitxxmitmmsT 1 5 (mm-:^^ x-^mm) 

ST I sa^Myj^nom-^iz. i^^jnym^^iHtm^rz 
30 ^i-mit-r^ t^z)m}^.f}^h>'mi>-i. mitmrnsr 1 5 <d 
^i^iZT^mitmrns r 1 4 ^n'z>fz:/j/}^^\^^. 
[0190] r F Tmj^mmtbx\tcvDmf)^ i-Dx 
"^^^mxuKxh. m9 . 10, 11. 20, 21^ 
{z^-tm^z. mm-r^Emm\z^>!^wim<DcvD^^m 

^t^m^^nrzmm<D^mx$>^xh^i^. 
[0 19 1] m-y-hmmmi 3tmxy~-hmmm 
1 4 t^z'oi^x\tM:fj^z^o 3 ymitrnt-t^m^z^^ 
x^mmm(Dmw^mA.^m/)^ih^^f}^. m~y-hm 
40 am 1 3 ^ V u n ymitrntLmxy- hmmm 1 41? 
f b r ; u 5 - A ^ ^ I b ^ > 5^ J u (Z) ^ tc ^ o T^c ^ a m <h 

[0192] 

i^mcD^^W:] w.±mmLrzmiz:^mBM\zm^T F T(D 

-'f-hmmmm^ii^\%mm.^±m.\zm^t^\^^. ^(om 
m-y- hmmmt^mi^m^/^^-zz>^Lrzm^zm 
hmBm^m^-r^miz^m'^^-r^. ^^e-pt:*: 
mm^z^n^:^. 7::^-)umm^n'Drzm^zmFBitLrz^^ 



51 

^ ^)i^mmxy~- hmmm<D^m^mf)^^\^'^(DT. tf 

[0 19 3] m-y- hmmmRrj^^mi^mizM.mm^. 
9}im^nom^iz\t^mi^m<D^^Bitmf}m^^m. ^ 

T\tw\zmm\^f)^m^^. 

10 1 9 4] m-y- hmmmizA^mit^m^n^^. l 
f)^^mizm-y- hmmm^m^-r^m^^zit. m-y 
- hmBm\t9c<DMmmmmmrmm^nrzt^\z7Km 
^nthL9^^tLrztvxhc<D7Kmitmm^z^':>x'^^t 

[0195] mzijr- hmmmtvx<Dmitm^m^'r 
^^izmmm^n o \z\t^mi^mf}^ ^ X h uxf}^m 

^mi^^xmmLfzT F Titmm^f}mi^. 

[mi] *^B^o^ 1 mmizw^^T F rmm:^m^m 

m2] :^^m<Dm2mmjzm^T F rmm^m^^ 

ms] :^^m(Dm s mmjzm^wKDT f t^j^;^^ 

im4] :^mm(Dm 4 mmjzm^T F Tmm:^^^^ 

[^ 5 ] ^^m<Dm 5 mm^zm^r f Tmm:fjfk^^ 

ime] :^mM<Dm e mmjz^.^wioTF Tmm:^m 

imi] :^mm<Dm ? mm^zm^r f rmm^jm^^ 

ims] ^^m(Dm s mm^z^.^m(DT f rmm^jm 

[^9 ] T F TcDrnm^mcD-m^m^m^z^ti^m 
m^mx'^^. 

imi 0] T F T(Dmm^m^M^j^^mtLxm^ 
Lrzm'^(D-m^m^mizfjk^mmm^mx^^. 

[mi 1] T F T(Dmmmm^^n.^^mmtLxm 
^vrzm^oy-m^m^m^z^rmmm^mxm^. so 
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imi 2] m9 ^z^-TT F rcommmmizi^i^^:/^ 

[mi 3] ® 9 IC^-TT FTCD^ii^^fcJ^tt-S^^s 

[^14] :^^m<Dm 1 ^mm\zm^r f Tmm:bm 

[mi 5] Mmmm9B:mxmxmi^'^^m(DM,mm^M 

[mi 6] ^^m(Dm 1 M^m(DT F Tmm:^^\zm 
10 i^T, mi 4iz^'rxm\zm^'^xnoxm^m'txmm 

imi 7] ^^m<Dm2mmm\z^.^r F rmm:^^ 
(D-^^^-txmmmmx^^o 
[mi 8] ^^m<Dm2mmmo^T F Tmm:fjf^\zm 
t^T, mi 7 iz^-rxmizm^^xnoxn^nk-txmm 
mmx^^o 

[mi 9] ^mmo^msmmm^zm^T F Tmmyjm 
(D-^^TR-rxmmmmx^^. 
[020] ^9 iz^-r^mt\tm(DT ft <Dmmmm 
20 (D-m^m^^^z^.-rm^m^mxm^. 

[^21] ^9 ^ZTik-rmm^it^^zmo^T FTcomm 
mmo-m^m^^iz^-rm^mm^mx^^. 
[m2 2] ^^zm(DT F TcDmyt^m<D-m^m^m 
^z^-rmmm^mxm^. 

[0 2 3] ^mm<Dm 4 mmmRzsm smmm^zm^ 
T F Trnmy^mo^-^^^-rxmrn^mx^^. 
[024] :^^m(Dm 5 mmm<DT F rmjtyjm^zi^ 
i^x. m2 3 ^z^-txm^zmi^xnoxm^^-rxmm 
mmx^^o 

30 [02 5] 'iitm<Dr FT mm:b^<D-m^^-txnm 
mmxm^. 

[02 6] ^1^^<DTF Tmm:^mizmi^^X. 02 5fC 

^-rxm\zm^^xnoxm^^rxmm^mxm^o 

[02 7] m<D'ilt^<DT F Tmj^yj^<D-'^^7f:'tX 

mmmmxm^o 

[02 8] m(D'i^^<DT F Tmrn^j^^Z^l^X. 02 

7 iz^'rxmizm^'^xnoxm^fnTxmmmmxm 
[02 9] :$i^m^zi^i^xm~f'- h^i&mm^<Dmm 
mmmx^^. 

[0 3 0] ^^m^zm^^xm-y- hmBm^(DmM 
mmm<Dy^ y h a'> \^^^-rmmmxm^. 
[n^(Dmm] 
1 0 • • • 

1 1 • • • Tm^mm 
1 2 • • • ^m^m 
1 3 • • • m-y- h^^mm 
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